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1 
Eclipſes in 17 55, calculated by Mr, Ra. Hulſe. 


T will, this year, happen four eclipſes; two of 


each luminary, according to the following order. 
The firſt is an inviſible eclipſe of the ſun, on March 
Iath,- at 10 at night. | 
The ſecond is a viſible eclipſe of the moon, on March 27th 
beg. 11 h. 17 m. middle 12h. 34m. end 13 h. 51m. toral 
nas; 2 h. 34 m. digits eclips'd 7® )“ on the moon's lower 
imb. | 
The third is an inviſible eclipſe of the fun, on September 
6th, at 8 in the morning. HS 
The fourth, and laſt, is of the moon, and like wiſe inviſible, 
on September 20th, at 11 in the morning. | 
Mr. Harland Widd (for Whitby) by tables founded on Sir 
Ifaac Newton's theory, computes the time of the lunar 
eclipſe on March 27th to be as follows. Beginning r h. 
21 m. middle 12 h. 38 m. ecliptic „ 45 m. end 
13 h. 55 m. total duration 2 h. 34 m. digits eclips'd 7 6', 


of Penzance, alſo favoured us with calculations of this eclipſe. 
Diary Math, Vol. III. B | New 
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Mr. John Ramſay of Morpeth, and Mr. Alexander Rowe of 
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New ueftions. | 


I. QuesTi10N 391 by Miſs Maria Atkinſon. 
( Ladrefſed to Mr. E. P. who tool the liberty to aſk her age. J 


Five times ſeven and ſeven times three 
Add to my age, the ſum will be 
As many above ſix nires and four 
As twice my years exceed a. ſcore : 
From hence, ſweet Sir, my age explore. 


II. QugsT10Nn 392 by Sylvius, 


A ball, deſcending by the force of gravity from the top of 
a tower, was obſerved to fall half the way in the laſt ſecond 
of time: Required the tower's height, aud the whole time 


_ _ of deſcent. 


III. QuEesT1o0Nn 393 by Mr. G. Brownbridge, 


. { Addreſſed to the ingenious Mr. C. T— te.) 
In vain you hope to live in quiet 
- By ftinting of your vixen's diet; | 
is five to one that ſcheme won't do; 
But T'l] exchange a wife with you, 5 
And, if you pleaſe, a daughter too, 
If you their ages wilt make known 
From what below is fairly ſhown, 55 
FFI 120 z + x 23 = 546560} x and & being the two 
: 0x4 + 2% 210869921 ages required. 


* 


V. Quss rio 394 by Mr. W. Kingſton. | 
The diſtance of the centers of two circles, whoſe diame- 
ters are 50 each, being given = 30; tis required to find the 
- fide of the ſquare inſcribed in the interſection, or ſpace com- 


1 * - 


mon to both circles. 


V. Qussriox 395 by Mr. Walter Trott. 
Sailing on a certain courſe, we obſerved a head-land to 
bear due Welt from us; four hours after which, it was ſeen 
at W. S. W. and fix hours after this (we ſtill continuing to 
run at the eee its bearing was found to be 8. S. W. 
What was our courſe at that time? . 


- 
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VI. Qu Es TIO 396 by Mr. Tho. Moſs. 


In the three ſides of an equiangular field ſtand three trees, 
at the diſtances of 10, 12, and 16 chains from one another: 


To find the content of the field, it being the greateit the 
-data will admit of ? 


VII. QuzsT10N 397 by Mr. J. Aſh. 


Standing at the end of a viſto, at the diſtance of 50 yards 
from each of the parallel ſides, the opening of the ſaid ſides, 


at a ſylvan ſtatue before me, appeared to be + of the open- 


ing of the further end; the part, or length, on this fide 
the ſtatue being to the part on the other ſide in the ratio of 
x000 to 501: From hence I would know the diſtance of the 
ſtatue from the point of obſervation, and the whole length 
of the viſto? 


VIII. QuesT1on 398 by Mr. Richard Gibbons, 


Being on a 3 T took a guide at Modbury for Darts 
mouth; with whom having travelled 66 minutes, I aſked him 
how far we were come? who replied, Juſt half fo far as we 
are now from Totneſs. Having jogged on together ſeven 
miles farther, 1 aſked him how far we had now to travel? 


| Whoſe anſwer was ſtill the ſame, Juſt half as far as we are 
from Totneſs: Theſe indirect anſwers I did not like, tho? 


I found when we arrived at Dartmouth, which we reached 
in 55 minutes more, that all the fellow had ſaid was ſtrictly 
true, and that the two roads leading from Totneſs to Dart» 


mouth and Modbury formed a right angle. From hence 


would know the true diſtances of the three towns, and the 
rate at which we travelled which was uniform? 


IX, QuesT10N 399 by Mr. H. Watſon. 


The Jatitudes and longitudes of three places on the earth's 
ſurface, ſuppoſe London, Moſcow, and Conſtantinople, be- 
ing given, as below; required the latitude and longitude of 
that place which is equidiſtant from the former three? 

The latitude of London is 51 30“ the latitude and longi- 


tude of Moſcow 559 45 and 382 o/, and theſe of Conſtan- 


tinople 412 3o' and 299 15, reſpectively. 


X. QuesTi0N 400 by Mr. Hugh Brown. 


A lends B 1000 l. for which B repays him as follows, viz. 
at the end of three months 1801. of five monrhs 150 l. of 
fix months 140 l. ol eight months rool. of nine months gol. 

| p | 0 
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of ten months 120l. and at the year's end 2501. The rate of 
intereſt is required? | 


XI. QuzsT1oN 401 by Mr. E. Rollinſon. 


To inveſtigate the value of an annuity, on a life of a given 
age, according to any table of obſervations on the degrees 
of mortality of mankind, by dividing the whole extent of 
life — periods, during which the decrements, or 
numbers dying off yearly, may be eſteemed equal; without 
having any other ſeries to ſum than a common geometrical 
progreſſion. | 1 


XII. QuesT1oN 402 by Mr. W. Bevil. 


Suppoſe the ends of a thread, ten feet Jong, be faſtened 
to two tacks, in the ſame horizontal line, at the diſtance of 
ſix feet: I would know where two weights, the one three 
and the other five ounces, muſt be fixed to the thread, 1o as 

to hang at reſt in the ſame horizontal line at the diſtance 
of three feet from the level of the tacks ? SN | 


XIII. QuesT1ON 403 by Mr. Thomas Moſs. 


Suppoſe that, from the top of a mountain, in form of a 
araboloid, whoſe perpendicular height is 600 yards and its 
| baſe-diameter three miles, a cannon ball is to be diſchsrged 
with a quantity of powder ſufficient to carry it to the height 
of 700 yards in a vertical direction; I weld know the cle- 
vation of the piece ſo that the ball may fall at the greateſt 
dittance poſſible from the place of projection? | 


XIV. QuesT10N 404 %% Mr. H. Watſon. 


To determine the center of attraction of a ſcmi-ſphericat 
body, or that point in. the axis where a corpuſcle may be 

laced to remain in equilibrio by the equal and contrary 
action of the matter of the hemiſphere ſurrounding it. 


XV. QuesT10Nn 405 by Mr. Patrick O'Cavanah. 
"Given x Jo x4 — ay ** —— So, to find the general 
relation of the fluents x and q. | | | 


PRIZ E QuzsT1ON hy Mr. E. Rollinſon. 


| Three ſhips, A, B, C, ſail at the ſame time from three dif- 
| ferent ports: The ſhip A, from the ſouthermoſt port, 2 
8 : 9955 ue 


— =. 


| tr fuunMFt 
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due eaſt, at the rate of five knots: The ſhip B ſails S. E. by 
8. at the rate of three knots, her port lying N. N. E. from 
that of A, and at the diſtance of twelve miles: The other 
ſnip, C, always bears down upon (or ſteers directly towards) 
the two former, which ſhe. keeps conſtantly in a line. 1 


would know how far ſhe muft run before ſhe comes up with 


B, together with the diſtance of her port from the other two, 
and the path fhe deſcribes ? 3 . _ 


A ParxavDox by Perpendicularius. 
Whatever angle any two right lines can poſſibly form 
that meet with each other, a third line may nevertheleſs 
be drawn in ſuch manner as to be a perpendicular to them 
both. 
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Drneftions anſwered, 


J. QuzsT1ON 291 anſwered by Miſs E. S. to ihe Prepeſer 
5 | Mise Atkinſon. AA 


: I Weils congratulate 
With you in joys of dear EIGHTEEN. . 
Ohl! might we ever theſe partake, 
Nor age, nor trouble intervene : 
But years, alas! too ſoon will fly, 
And all the gaudy ſcene deſtroy. 


The ſame anſwered by Mr. W. Litſon. 
By Falſe-Poſition it appears, 
| Your age, fair Miſs, is cighteen years. | © = 
Thus it was alſo anſwered by Emilia, Mr. | 


72 Briſcali, 
Mr. 7. Mood, Mr. M. Hitchins, and Mrs. Prif. Miftertom, 


who ſent the proceſs wrote out at length. 


Mr. B. Lydal, addreſing himſelf to the Propaſer, anſwers 


To it thus: 8 
Let x denote your age, then will 56 +x—58=2x—20; 
and conſequently x = 18. A very good age for matrimony, 
F B 3 Ia 
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In this manner it was alſo anſwered by Mr. 7. Beresford, 
Mr. 7ef: Briſcall, Mr. J. Carr, Mr. Fof. Dawſon, Mr. John 
Dodſon, Mr. G. Dunn, Mr. D. Haſtings. Mr. T. Knight, 

Mr. G. Langley, Mr. Fof. Lor, Mr. T. Love, Mr. . Rich- r 
ardſon, Mr. Fof. Scott, Mr. T. Sharp, Mr. G. Stapley, Mr. 10 
F. Taylor, Mr. W. Tombs, Mr. T. Wilkin, and many others. 


| 27 
II. QussTriox 392 anſwered by Mr. W. Stoker, of ; 
| | Fatfield Staiths. | hy 
The ſquare roots of the diſtances being as. the times we ch 


have (per queſt.) as V to 4/2, ſo is the time of falling 
through the firſt half, to the time of falling through the 
whole required height: And therefore as 4/2 1 is to Va, 
ſo is x ſecond (the time of deſcent through the latter half) 


v2 (= 2 ＋ Vai) = 3*414 the time of deſcent through 


to —— | 
| A 2 3 
the whole height : Whence the height itſelf is found = . fr 
18748 fect. 


The ſame anſwered by Mr. J. Nichols. 


Let ? the whole time of deſcent, ſo will : — 1 = the * 
time of deſcent through the firſt half of the tower's height; 
and therefore (the ſpaces deſcended being always as the 
ſquares of the times) we have I: I-II :: 2: 1; whence WI 
t#t—2t+1=4tt: From which f zT VZ 3˙414, and 
the tower's height = 187˙48 feet. 


The ſame anſwered by Mr. J. Boſton, 


Let à = 16: feet (the ball's deſcent in the firſt ſecond of a 
— and x = the ſeconds the ball was falling; then (by the N. 
queſtion and the law of the deſcent of heavy bodies) the H, 


tower's height will be = Ax, and the half of that height = M 
a „ „ - 1M; hence we have Lax®= a *xx— 11*: conſe- an 
quently x = 2 - = 341421; and ax? = 187*4826 feet Ge 
S the tower's height. a 
In the very ſame manner it was e Mr. V. Bacon, nk 
Mr. S. Bamfeld, Mr. Ja. Beresford, Mr. W. Bevil, Birchc« gin 


vereuſis, Mr. G. Brownbridge, Mr. R. Butler, Mr. Abr. 1 
Botham, Mr. Lionel Charlton, Mr. Tim. Drury, Mr. R. Flit- * 
con, Mr. P. George, Mr. R Gibbons, Mr. E. Griffiths, Mr. | 
x Y; Honey, Mr. T. Hoplinſan, Mr. S. King, Mr. T. Peart, Es 

r. W. Phipps, Mr. Ja. Robinſon, Mr. of. Scott, Mr. J. + 


\ Shipman, Mr. VV. * Mr. IV. Trott, Mr. H. Watſon, Mr. wh 
R. i III. 4 


e/ton, Mr. C. Wildbare, and Mr. R. Young. 


- My. A 
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III. QuesTION 393 anſwered by Mr. Rich, Gibbons, 


put p =x2, and 5 = xx +22, a = 546560, and e = 


1086992: Then, by the queſtion, 5p = 4, and 7 = e 
435 - 


257 = 5 Hence, by completing the ſquare and reduc- 


tion, p is found = 448, and (==) = 1220. Conſequently 


x+2=I4/5 +2p = 46, and x—2=4/75 —ap=18, and 


therefore x = 32 and 2 = 14. : 


T te ſame anſwered by Mr. W, Phipps. 


Putting a = 546560, and b = 1086992, we have, by the 


| 7 > 88 „ 1c 
ſtrſt equation, x? + 2? =—5 from the ſquare of which 


| | a? | 
take the ſecond, ſo ſhall 2x 2 = "> 8 b: whence x424 


+ I = =, and conſequently x* 2 =14/8a* +3) 


— 145 = 20054; which call ½, and then xz == 448; 


| gs a f 2 
whence, by ſubſtitution, x* + 2? : From which and 


x2 = mM, we have 


: - PE: 32 the wife's age. 
os oe 
Fe | =1v/ = TV N. * 14 the daughter's age 


In this manner it was anfwered by Mr. Abr. Botham, Mr. 


N. Butler, Mr. Lionel Charlton, Mr. R. Flitcon, Mr. 7. 


Hemingway, Mr. 7. Honey, Mr. Step. King, Mr. S. K:t, 
Mr..'F. Nichols, Mr. C. Tate, Mr. T. Wilkin, Mr. R. Young, 
and ſome others.— Mr. V. Bacon, Mr. 7. Eaden, Mr. P. 


George, Mr. 7 Goodhead, Mr. E. Griffiths, Mr. V. Stoker, 


and ſome others, ſolve it by ſubſtitufing for the ſum and 
difference of the two unknown quantities. Thus, making 
v ＋ y x, v -= Z, 546560 = 24, and 1086992 — 2 b, the 


given equations are reduced to v* — y* =a, and v4 +4 
| + 69*3* = 5; and, by ſubtracting the former from the 


latter, and putting b — @ = 2c, here comes out 3y*v? = 
24 or 9% xv* (=gj#x35%* 4; =c— y+30, or 858: 


+9ga+2cxy* =c* ; Which equation, ſolved, gives 529; 
IV. L 


whence v 23, x = 32, and 2 = 14. 


| 
| 
| 
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IV. QutsT1ioNn 394 anſwered by Mr. Cha, Tate, 


ConsTRUCTION. Let the given diſtance AB of the two 
centers, be biſected in C; and make 6 


the < BCD = + a right angle; then | 
a perpendicular DF, let fall from od | 
the interſection D, will evidently be . 


half the ſide of the inſcribed ſquare — 
rr GT 
CALCULATION. The radius 10 | 1 : 


being drawn, in the AAC will be 2. | 
given JD = 25, A C= 15, and the 9 
L ACD = 135%; whence D AC is | * 
found = 19 54', and from thence ; 

DPS 8:5078, the double of which 17˙ 0156, is the ſide of 
the ſquare. | 

In this manner it was conſtructed and ſolved by Mr. P. 
George, Mr. R. Gibbons, Mr. J. Milbourn, Mr. T. Moſs, 
Mr. 7. Nichols, Mr. J. Shipman, and Mr. Abr. Stone. 


The ſame anſwered algebraically by Mr. W. Harriſon, 

f of Wigan. | 1 

Putting the radius ADS 25, AC(=BC)=b=rgs, 
and CP (= PD) x, we have (per Euc. 47. 1.) b + XK 
+ x* Sa; whence x? ++ bx = 4a? — 46?, and conſe- 
quently x - — 46 =8'5078: Therefore ED 
6 DC) = 12770166. V. . R. 5 | 

In the fame manner it was anſwered by Mr. 7. Bofton, Mr. 


. Brownbridge, Mr. D. Haſtings, Mr. Step. King, Mr. S. 
Koit, Mr. B. Lydal, Mr. W. Ph pps, and — — 


V. Qussriox 395 anſwered by Mr, Philip George. 


ConsTRUCTION. Draw the meridian AN; and, ſup- 

oſing AJ to be the place of the e 
n 7 draw 4B, AF, and * D 

AD to repreſent the given bear- : 
ings of the ſhip therefrom ; in 
DA take Ac to Ad in the given 
ratio of the times, or as 4 to 6, 
and draw cb parallel to AE, meet- 
ing A in h; then draw hed, to 
which the ſhip's courſe BED (let C. 277 
AB be what it will) muſt be pa- 7 
rallel: Becauſe (by Euc. 6. 4.) be : ed (:: Ac: Ad :: 
4:6) : BE: ED. g CAL- 
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CALCULATION. In the triangle 4e are given all the 


angles and the fide Ac (= 4), to find {4B = 7'391; and 
then from Ab, Ad (= 6) and the contained angle 44, 
we get {bd (AED) 4% 25, which is the complement 


of the courſe, - W. V. R. 


The ſame anſwered by Mr. J. Shipman, 6 Hull. 


Wo 


and through A draw the given bearings AB, AE, and 4D; 
#7 make 40 = 4, 4D=6, and draw C parallel to AE; 
then from B draw BD, ſo will 4B D be the ſhip's courſe 
| from the weſt. For, becauſe of the parallel lines, AC: AD 
£ : EB: ED. From hence the courſe is found, by calcu- 
lation, to be N. 42% 35' weſterly. DN * OR. 


of ue ſame anſwered by Mr. J. Milbourn. 


Let A repreſent the headland, and B, E, and O the places 

P. of the ſhip at the three obſervations. Put the ſine of BAE 
„5, Gaze zo') =a, and that of DAE (459) = b; then will AB 
1 BE Xn: E „ 2E Xin: E (by rrig,): 3 

F we have 4B: AD 6 EE: = * 2 tab: 6a. 
From which known ratio of the ſides, and the included angle 


* 


e- 7% 257 4 | 2 
D Mr. G. Dunn, Mr. N. Giblons, Mr. D. Haſtings, Mr. T. 
Mast, Mr. T. Peart, Mr. Abr. Sune (Land Surveyor), Mr. 
IW. Trott (the propoſer), and two or three others, likewiſe 


r. ſent very neat conſtructions of this problem. | a 
VI. QuzsT108 396 anfwered by Mr. W. Bevil. 


ConsTRUCTION. The given points A, B, C being joined, 


upon AC and BC let two ſegments 
p- of circles be deſcribed, each to 
contain an angle of 6c*; join their 
centers by the line FG, and pa- 
rallel thereto draw He cutting 
the two circles in H and J; then 
through A and B draw HK and 
v {K, 1o ſhall LIN be the triangle 
E. Per, e FE CM ANY 
Or, 1uppoun and (lr to 7 WO 4 
be — to HI, and H! 3 Late 6 
(always terminated by the circles) 275 


to 


L- 


Let A repreſent the headland, and M the meridian; 


7 B AD, the courſe ABD, from the welt, is found to be 


| 
| 
| 


— ———— 2 2— J 


— ä me —„ꝛ — 6’ 


| 
. 


e > 27 
Rr 
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to revolve about the point C, it is plain that, when HT is a 
maximum, L II, om the half thereof, muſt alſo be a 
maximum; and this will evidently be when LM is parallel 
to FG. | 1 

CALCULATION. In the triangle 4B C are given all the 
ſides, to find the angle C= 38® 38'; then in the triangle 
FCG are given the angle C = 989 38', and the ratio of the 
containing fides, as AC to BC (or 16 to 12); whence is 
found the angle F (HCF) = 417, and the angle C4 
(= 1CG) = 47% 41: therefore HCY = 63% A, ICB = 114 M7: 
1, EAT = 56%, CBI=42* g, HI(= HC +C!) M3 
. 247, and the area = 26.42 = 26 acres, 1 rood, 27 perches. 


Algebraic Solution to the ſame by Mr. W. Spicer. IM «« 


Put 2 SC =o, 5 2 3 = 16, „ ſine of 60®, and 
ꝓ and — 9g equal to the fine and coſine of A BC ITIL BAK 
= 1529 5x' 58", and x and y thoſe of . BAA: PROD. will re 
x 


py + 9x = ſine £ BC1; and (per trig .) : 6 :: Xx: — = Wc 


1 


BK; and : 4: : pA: =I. There- 


fore ex Hex P2200 LIK, 2 max. In fluxions, bx 4-aqs I 


i .in, 


* "0 6 4 - a cx 
+ apy =0: But y = ; whence bx + aqx —» 2. 5 
5 FR 7 | | b + aq | th 
=o: Solved, , (= tang: K BAK) = per og Hence BW th 
4 | | 2 | | bo 
V Fradq +56 = IK = 247002; and Vr & - 
aa +3 259 ＋ bb = 26'42, the area required, | — 
| ; of 


According to the former of the two preceding methods it at. 
was alſo anſwered by Meſſ. Maſ (the propoſer), Peart, Rol- 
linſon, Trott, and Mathon; and according to the latter, by \ 
Meil. Botham, Charlton, George, Nichols, and ſome others. 
Many contributors have ſolved this queſtion upon a 
ſuppoſition that one ſide of the required triangle is parallel 
te the longeſt fide of the given one; which, though very D 
near, is not ſtrictly true; the ſaid ſides, when the area is the (as 
greateſt poſſible, being inclined to each other in an angle of by 
29 417. , | = a ; ö A 


Vn. vr. 


0. 56. QuzsT10NS AnSWERED. 1 


S 2 | 

e 2 pies, # WE: ; | 
Hel VII. QuesT10N 397 anſwered by Mr. Abr. Botham. 
Suppoſing HG to be the length of the viſto, and I the 
oe place of the ſtatue; let f expres 


the tang. of I of £ E H l, which a 5 
5 (by the queſt.) is 4 of . BG; A = B 
E alle let a = 1501, and þ = 1000: = iC G 
55 Then the tangents of E . n 
65 * 1 4 2 >. ; N 
* ; IC, being expreſſed by — 279 


and 2, (vide theor. p. 4r; Diary 1755) and theſe tan- 


gents being to each other in the given proportion of à to b, 
36t — bt3 «+ S#F 


and we therefore have — — which, properly 
AK 3 1 * 
will reduced, becomes #4 + 92 — 4xt> = 75 — 3; and this, 


ſolved, gives £ = "019987 : From whence the length of the 
viſto is found = 1250 yards. 


According to the ſame method it was alſo anſwered by 
Meſſrs. A/þ (the propoſer), Butter, Charlton, Griffiths, 
Moſs, Peart, Rollinſsn, Spicer, and Watſon. Some very 
| ingenious Gentlemen have taken a good deal of pains, in or- 

der to convince us, that this queſtion was not proper ne 
| ed; and others have hinted the fame thing; not conſidering, 
| that, from the ratio of any two angles (E HI, HI) and 
Nce Bl the ratio of their tangents (which ratios are here given) 
| both the angles and tangents may, always, be determined, 

he ſmallneſs of the angles in the caſe propoſed (where 
the tangents are nearly in the ſame ratio with them) 1s, we 
preſume, what embarraſſed theſe gentlemen : The method 
of trial-and-error (as it is called) whereby moſt of them 


BY attempted the ſolution, being of little or no uſe here. 
al VIII. Quesr. 398 anſwered by Mr. G. Brownbridge, : 
n a . | , 

: The places of the three towns being repreſented by N 
— D, and 7. let the three parts of M D ; 
the las ſpecified in the problem) be denote 250 wn 

f Wby ex, a, and 3 x, reſpectively; then 4: 8 


X * ; ; 

2 1 2* „ 2 2 4 C; & . 

22 X X 
a 


„511 - 
MC 


a , 22XXx r 
Es- 46 EEE #8 * > 


*. 


- * 
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1 = 2 + 6x , and DC =7 T sr . 


Now MC x DU (= E=) = 147 * —AC*; ; whence we 
| have 44x? + 184ax?* —11a*x = a3, or 44 x3 + 1288 ** 
— 539x = 543; which, ſolved, gives x = 25284. There- 
fore MD = 15'28x, MT = 12*236, and D 9˙153. 


Po 


W Al e by Mr. R. Butler, 


Suppoſing M, *. and T to repreſent the three towns, 
let MA = x, TA=12x, e, tox, and 


AB (2j) = a : Then (by trig.) a: 22 *:: 2x: 44% = 


a 
dif. ſegments AC and B CG; EY AF Gf = SS + 


22 x* 


,and 


CB = = : _ LE : But (by Euc. 12. 20 MA® + A- +| 


\ MAX AC + DB* +BT* +2BD. Xx BC (= MT 
+ DT*)=MD?* (by Euc. 47. r.); that is, in ſpecies, 


| 3 
n ax += = + 1al*, or 44x3 +18 44 


| — 114* x= 43,  Whence x is found = .752846: There- 
fore MD = 15,2813, MT = 12,2365, TD= 9,1534, and 
the rate at which he travelled was 4,1064 miles per hour. 


To this queſtion upwards of 3o true anſwers have been 
received. | 


© bias 299 . ee ” Mr. H. Watſon, the 


Let P 3 the pole of the monk; and L, c, and M 
the three places propoſed: From the 
latitudes and longitudes of which the 
diſtances LM, LC, and the contained 28 
angle C L 1, will (by common propor- 251 
tions) be found 22.0 387“, 22 177, and 40 
55“, reſpectively. Then ſuppoling C B 
and O D perpendicular to LM and LC 
(being the required place) we have 

wen L B ( A LM) =11* 19), 3 
24102 116 3%, with the ſum of > i 
the angles B LO, 5 LC, at the baſes 
(the hypothenuſe LO being common); 
whence it will be ( per ſpherics ) lin. 


ha ow 


2 118 11 — 
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LFFTD.: Sin HT. cog, 22 EDED 


(209 277): tang. of 2 As LL” 134; whence B LO 
= 19 14; from which, and LB, we have LO (= MO = 
C9) = 11 58', and then, in the triangle LON, will be 
given LO, LP, and the angle C LP (= 830 21 = PLM 
+8B LO); whence O P= 38? 43, and LPO = 19 13ʃ, 
being the complement of the latitude, and the longitude 
from London, reſpectively. 223 1 


In the very ſame manner it was anſwered by Mr T. Meſs 


Algebraic Solution to the ſame by Mr. R. Young. 


Having found (by common ſpherics) L B, L D, and the 
angle DL B, put the tang. of L Sa, that of LD = , 
the ſine and co-fine of DL equal to and u, and thoſe 
of B LO equal to £2009, reſpeAiivery : Then, the co- ſine 
of DLO being expreſſed by * + , it will be, per 

„ (373 „ 1 fad.] : rang. LV, 8 
Spherics, 125 ＋TAuY: S:: 1: — Tot N whence 3 


b 


* and conſequently = = © = =tang.BLO 


mx ny 
= 19 14“: From which the latitude and longitude of the 
place are found to be 519 17, and 19 137, reſpectively. 
Meſſ. Bamfizld, Birchoverenſis, Botham, Charlton, Hop- 
tinſon, Spicer, and ſome others, have alſo given very neat 
algebraic ſolutions to this problem. Mr. P. George, by pro- 
ducing the perpendicular D © to meet the ſide LM, ſolves 
it by common ſpherics: And Meſſ. Peart and Rollinſen, at- 
ter finding LM, LC, and the angle CL M (as above) com- 
pnte the difference of the other two angles LMC, LCM, 
which (becauſe OMC=0 CM) will allo be the difference 
of OML and OC L, or of their equals O LB and OLD; 
whence both theſe angles are kyown, and from thence LC. 


X. Qursriox 400 anſwered by Mr. Hugh Brown, the 
wh Prepeſer. | | 


putting à2 rx of the intereſt of x1. for one year, we 


hall (by diſcounting at ple intereſt) have J 182 


+0 ; DA, 100 ＋ 2 4 £280 
FT I +10Zz ha 174 92 * * ITU n 


ay 
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180 
x +32 

properly ordered, give z— 


= 1000. The fractions reduced ihto ſeries, and 
360522 36133 23 "HP 

5 1 4 „ 794 
whence z = "0037783 +0001296 Þ+ *0000040 = *003912 : 
Therefore the required rate is 4*694, or 41. 138. 103d. per 
cent. ? | 2 | | 


The ſame anſwered by Mr. John Honey. 


Let x32 g rate per annum; then x (according to compound 
intereſt, will be the rate for x month, x“ for 2 months, &c. 
whence the preſent value of 180 l. to be received at the end 


1 8 
of 3 months will be i &c. Hence we have 2 * _ 


ya — F DB A ey} K wo we 


x i. 
Wo 00; = Hes a7 7 1 : = 


therefore x1* — *18x9 — *15x7 — *r4x5 — 1544 —*09 x3 
— *I2x* =*25: Solved, x = 1003852; and x!* = 1*047216 
and conſequently 41. 145. 5d. the rate per cent. required. 


In the very ſame manner it was anſwered by Meſſ. . 


Bevil, E. Rollinſon, and H. Watſon. | 


Mr. R. Flitcon anſwers it thus x 


Let x, 2x, and 3x be the intereſt of one pound for 1, 2, 
and 3 months, reſpectively; then the intereſt of 10001. for 
3 months will be 3zooo x, and its amount rooo + 3000, from 
which ſubtracting 1801. then paid, the remainder 820 + 
2000x Will be a new principal; which, in 2 months more, 
amounts to 820 + 4640x + 6000x?; from whence ſubtract- 
ing x501. then paid, the remainder 670 + 4640 x + 6000 x* 
will be the principal (or debt) at the end of 5 months: And 
by proceeding in the, ſame manner with all the reſt of the 
payments, the equation reſulting (according to the queſtion) 
will, in its leaſt numbers, be'— 3 + 758x + 4871x* + | 
14503x3 + 24016x*'4+ 22692x5 + 11456x® + 2400x7 g. 
Hence x =*0038609, and the rate, per cent. per annum, 
41. 128. 7 d. PEN» | | | 
According to this laſt method it was likewiſe ſolved by 
Meſſ. Bam field, Butler, Goodhead; and Trott, whoſe.equa- c 
tions exactly agree. A great number of other ſolutions 
have been received, upon principles ſomewhat different, 
which however come very near the truth. | 1 
| | - 5 XI. Quks T. 


* . 2 
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XI. QuzsrT. 301 anſwered by the Propeſer, Mr. Rollinſon. 


Let a denote the number of the living correſponding, in 
the table, to the given age; and let the ſucceeding decre- 

ments, or the numbers that die off _ (for as long as 
they continue equal) be repreſented; each, by h; alſo let the 
next ſucceeding decrements (for as long as they continue 
equal) be denoted, each, by c; and the next after thoſe by 
d; and fo on: Putting 7 to repreſent the rate, and P the 
value of the perpetuity correſponding : Moreover, ſuppoſe 
that, after the deceaſe of the propoſed life 4, the eſtate, or 
annuity, is to go to another perſon g, and his heirs, for ever. 
Then the probability that the life 4 fails the firſt year be- 
ing :, the value of B's expectation on that contingency will 


therefore be P * H And the probability of As dropping 
the ſecond year being alſo 7. the expectation of B thereon 


will be 7 * 4. (= being the value of the perpetuity diſ- 
counted for one year). In the ſame manner the expectation 
of B on the third year will appear io be = * 7 and on 


b 
A ; 
B's whole expectancy, on the contingency of the life's fail- 
ing in the firlt interval, (n) during which the decrements are 


equal, each, to 6, is truly defined by PN : * 2 = + = | 


the fourth year = 3 X 2 &e. Whence it is evident, that 


1 13 % n > - 

7 2 + 5 Or Its equal 7 * * X „ rag” which 18 

r * a aaa | 
5 | 1 : 

alſo PA *, becauſe P=———. Again, the 


; 45 - „ 1 1 
decrements Suring the ſecond interval (2) being each = e, 
the probability of the life's failing in any aſſigned year of 


this interval will therefore be denoted by ＋ and the value 

of B's· eEpektation, on the whole interval, by = X > + 
| P ' oo OR 

E F 

— - + 2 ä 2 * 222 


C 2 + 
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— Nt 
- | - = 
—. In the very ſame 


+ — . 4 2 FE 3M 
rf | ar” | 
manner the expectancy on the third interval (p) appears to 


d—dr-t 


be = Pi X - and on the fourth (2) = r Pa 
| n E | 


emer ”Y 
a Hu. = p* 
* A together, the whole expectation of B and his heirs 
_ 5 r.P? | e. 2 — 4 
—— 
&c. which, ſubducted ſrom P, the value of the perpetuity, 
r P3 c — 3, 4— e e—d 
— &e. 
| KIT In rr m + n+p 
for the true value of the life A: But P is = Px, and 


[ 7 

on een . , &C. are the preſent values of x1. to be receiyed 
at the end of , * &c. years; which being found 
(from the tables) and repreſented by MM, N, L. Ke. 8 


tively, the value of the annuity will be PEE X:6 


+£e—bxXM+dJ—=c Xx N+ 7=IX . 
&c. where the ſeries is to be continued till it terminates 
and where the co-efficient of the laſt term will be the laſt of 
the quantities 4, c, d, &c. with a negative ſign, the next 
letter in order being equal to nothing. 


C 
&c. &e. Therefore, by collecting all theſe 7 
T 
1 


leaves P — 


Sy — © ooo — — 


— — 


XII. Geri rien 402 anſwered by Mr. 8. Banfield. 


Suppoſing CE and DF to be perpendigular to the hori- 
Zontal line 4B, it is r 2 | 

mechanics, that AE: BF: If 
therefore EC(= FD) =b= 12 3 2 = 
a=6, AC+CD+ B =c = r0, and 
AE = 3x, then will BF = x; EF 


(= CD) = a—8x; and /bb Y Rx 
AC) +4/bb + 25xx (BD) + a—8x ; . BY 

fo 4 the reſolution of which equa- 297 

tion x is found =*31786; and from thence A En 32479 f 


BD =3'3950, and CD = 3'395t- 
The 
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The ſame anſwered by Birchoverenſis. > 


Put 4B (=6) =1, CE (23) = , AC + ED +DB 
(=10) , and AC = x; then AE = a/xx — bb, and, by 
the property of the center of gravity, BF = Ea/xx—bb: 
Conſequently CD (= EF) = { — T VNN — 3, and BD = 
TY 25xx—166bb. Whence we have x + [—FY/xx— vb + 
Iy/25xx — 1666 = 5, This equation, preperly reduced, 


will give x3 —3*35x* — 10 ˙8 & + 36=0; Where x is found 


= 3˙1479. | 2 
Meſſ. Bevil (the propoſer), Botham, Maß, Peart, Rol- 
linfon, Watſon, and Young, ſent elegant ſolutions to this 


problem. 2 


| XIII. QuesTION 403 anſwered by Mr. Tho. Peart. 


1 ! 
From the given height of the mountain A, and its ſemi- 
diameter BC, the parameter of the 


parabola will be found = 11616 yards; FX : 
from whence the curve IE C may be 1 7” — A , 
conſtructed. Take AK = twice the J | 


height of the perpendicular ſhot, and | - — 235 
draw XM perpendicular thereto; in - 1 

K M take the point M, ſo that a per- 777 | 
pendicalar let fall from thence, meet- B'— AG 
ing the curve in E, ſhall be equal ro 


| the ſtraight line 4 %; then join , M, which will-be the 


line of direction. Weg | 
CALCULATION. Let & = the height of the perpendicular 
ſhot, and a = 11616 = the parameter, I =x = LE; 
then ME (= ＋ AK) =2d +x, DE = v& ax, and 
AE VAX xx=2d +x (= ME); therefore x 
— 5 : = 222323 yards, and ATE (2 d + x) — 1622˙323 
from whence the angle JE D is found 2 30 620 3673 9 
half of which being taken from 4%, there remains 419 3 
420 for the angle of elevation LAM. M. H. R. | 


The ſame anſwered ty Mr. Walter Trott. 5 
Put the height 4B of the mountain (= 600) a, the 


ſemi-diameter C of the baſe (= 2640) = 5. and the dou- 


C 3 1 „ Ms 


18 L45125 9144188. CBeigbion]! 17556. | 


ble impetus (= 1400) = c: Then, luppo oling E to be the 
place where the ball (whoſe path 1s E, and firlt 'direc- 
tion AF) impinges on the ſurface, let AE and E D be 
drawn, the latter parallel to CB, and let 4D = x; and 


"en by the property of the aan DE == * and] 


therefore AE V —— L Hence ES the diſt, | 
is to be a max, we have (by Simpſon's Exerciſes, p. 199) 


* ＋ * X — 1 ( AE — AD = c; from which * 
= = 222323 = AD. Whence the angle B AD 
= 82 9“; the half of which Us 41? 4') is the true angle of 
evation (H 4 F. V. N. R 


Meſſ. Botham, Maſs (the 1 1 Rollinſon and Wat en 

anſwer it in the ſame manner. Bamfield and Charlton 
give the inveſtigation by a ON en proceſs, which 

Joom will not — | | 


IV. Quzs: $T1ON 404 pea by Mr, Lionel Charlton, 
\ of Whitby. | 


Leet BADbethe given hemiſphere, P the wanted; point, 
VPM and G H F ſections of the 
fene perpendicular to the axis A; 4 
t PF, CF, and PD: be drawn; 3 — 80 
ping AC Sr, 9 45 4 A; I ZN 
—T = g. , an — 
PF = z. Then the effect of the at- 4 — e 7 
traction of all the particles in the — 
plane of the circle G HF, on a cor- H bc; it: 2 
puſcle at * will, it is well known, 36 


* as 1 — A, ; and conſequently the fluxion of the attraction 


- 
— 22 — 8 — — * = > — es . 


— , 


oy 
48 
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© grins. Pas. OH Kip 
* 
— 


of the ſegment. N G F M as x = . Which (becauſe 4* 
22 


+22 ar, and therefore x = —xf 5 f and x = 


— ==) will be reduced to x += * 5 22 whereof the 


corrected fluent 1 is x + IE == Which, when 
7 X = | | — 2 


56. fo. 33. 3 Qs TIONS ANSWERED. © 


I 5 | | 2— 5 —2 * ; 
3 = 2, becomes e + ef 77 1? for the force 


2 
be r the upper ſegment VA M in the direction PA. 5 ä 
0 n the ſame manner, taking G F below NM, the fluxion 
and if the attraction of the part NG FM will be, Fill, ex- 


elſe] b py 4 3 * - „and the corrected fluent by 


2a 


* 9 2, which, by taking x = a (= PC) 


andz=g (= PD) gives a + E for the 


whole force of the lower ſegment VD M in the oppoſite 


e 
nirection PC. Hence we have e 15 2 LA 
; 4+ 3 S —_ 2f , or 6 Xe —a+3e* = es 
g = Ff. Bute=r —a, ff=rr —as, and fl 
rr + aa, 16 that, by ſubſtitution, 273 — 843 = 
rr +aaX27* — 44* ; which, order'd, gives 12 44 — 
Brig + 37+*.=:0; where, taking 1 = 1, we have a = 
54230428. Therefore the ratio of {P to CP will be that 
df 0'5769572 to 04230428, or as 4 to 3, nearly, _ 

The author of a very near ſolution to this proplem (whom 
e ſhould be ſorry to diſoblige by an N ſtep) will, 
e hope, candidly excuſe our giving preference to the 
Wbove; as room would not poſſibly admit of both, and as 
he fluents, here, may be comprehended by common readers, 
for whoſe improvement we are ſolicitous. ; 


XV. QuesT1o0Nn 405 anſwered by Mr. T. Mols. 5 


= 4 * 


Divide the given equation by 22 „ and you will have 
x | 
3 Sgt © „ * | . | "ip 
—— 2p ANZ NN = =0; which, by taking the flu- 
75 . | | 


. I'S ax” + TEIN 1 24 . | 
ent, becomes I + 4 ——= d (a conſtant quantity); 
. ax ＋ xx 

whence 2 ab * TT Þ an? and conſequently FS; 


— 
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ö 25 f n 
of X arc whoſe tangent is —_— (to radius . b X 


3 264 
f 
hyp. log. : 7 22 -; where d and e may denote any con- 


ſtant quantities at pleaſure. I 


The ſame anſwered by Mr. -Patrick O'Cavanah, the 
- Peropoſer. 3 | 


In the given equation (xy — x y — a — —— = o) let 


re wrote in the place of y (fo that y may become 


the quantity flowing uniformly) then will 25 + x X A 
a | 0 % = x , 
5 ”x & ** VIE 8 2 

. x 


whoſe fluent, it is evident, will be xx 4.4 x — = ſame 
. ä 58 F | 2 ä 

t quantity, let it be c „ ſo ſhall y 22 3 . 
— * 255 ni „ F. 
and conſequently g =a x AA b x L; 4 being = 


\ 


ti 
the arch whoſe radius is x, and tangent 7 75 L = the 
hyp. log. of R 7 ; and c and d any conſtant quan- | 
Wein, 8 | i & 
Mr. R. W. (whom for particular reaſons, we ſhould be | 
Jad to oblige) will not, we hope, take it amiſs that his ſo - th 
ution to this problem was not inſerted, as his reaſoning 
upon the correction of the fluent (tho' very ingenious) is, 
nevertheleſs, defective. „ 


* That the ſubſtitution of — — for J, in any flaxion- 
' * 


ary e uation of the ſecond (or any higher) degree, cauſcs 
no difterence in the equation of the fluents, .may be thus de- 
monſtrated. Suppoſe the relation of the fluents to be ex- 
preſſed by the general equation y=Ax”" + B x" + Cx?, 

W i &c. 


No. 56. QUE ANG. s ANSWERSD: if 


&c. then tis evident that Z n Ax" © +23 Bx" #: 
BY | x | 
＋ 0 11 0 &c. And, if x be made cooftune; we ſhall; 


by taking the fluxion a ſecond time, have = = mm — 1. 


X 


the n e 

1" = ja ae *, Ke. But if y be made 

let conſtant, we ſhall then have — — = M. I. «„ 
28 LE] 

»me * ＋ 2. 21. Bx * 2, &c. Therefore, ſeeing 2 and 


x | 8 | 
— — are both equal to one and the ſame quantity! G 
4 * 


7 — 1 4 Ke.) they muſt neceſſarily be. equal to 


each other, = coaſequently 7 = Bo wg . . 
6M : & 
dme - T * we" F - x 
. In like manner it will appear that 7 2 == —2.— 
* x * * 
x x Por, by taking again, the fluxions of the preceding equa- 


tions, — = n. n — I. Ax" - 24. 1. B 2, 
x x 


&c. 5 M. 1 — 1 A., BE 2, 
x3 


4. (making x conſtant in the former and y in the latter) 


there ariſes 2 (M. m — 1. 1 — 2. Ax 
& 


pos 15. Kc.) = 


x⁊ * 
— IX +32, and from Ms x 127 39 x = 
x x4 * bake xx * 


ſes 
de- 


ex- ! 


: 
4 p : . 84 4 : 
WT N . 1 * SRL. 8 R 
' ; 1 — * — 3 v 
Kc . | 
| PRI ZR 


— 
- 
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"  Parzs.Quesr10n anſwered by Kvpiprivnes 


Let P, Q, and R repreſent the three ports, and A, B, and 
C the ſhips ſailing from thence, the „ 
former two in the right lines PS, 
2, and the latter C in a curve line 
RC Z, whoſe nature muſt be ſuch that 
a right line 45 C paſſing through 1 
and , may always touch the curve 
in that very point where the ſhip C 
then is Let E be the place of the 
27 B when A arrives at &, the inter- 
ſection of the courſes, and C is come 
up with B: Let alſo S be to SE in | 
55 ratio of the given celerities, or as 6 

S to E: Draw GIE M, and make - > & Wi 
AH parallel thereto, and CK and . 
R M parallel to ES. 3 0 

It is evident, that SH and E B will be always equal to 
each other, being each to & in the conſtant ratio of SE 
to S J, or of the celerity in BS to that in AS; whence BH 
and ES muſt likewiſe be equal: But, by ſimilar triapges, 
AH * BH (ES) :: EL: BE, and EI: AH :: ES: 


SH (BE): From the compoſition of which propoſycions, 


wehave BE* = — XEL=EnXEL (Sn being drawn 


to make the ¶ ESM EIS) which is a known property of 
the parabola: For in the parabola (ſuppoſing p to denote the 
parameter of any diameter E M)-it is well known that CA 
=PXEXK, and that L E K, and conſequently E & = 
4 C K; ſo that BE (=4CX*) = 4p X EL; whence, it 
not on 1 that the curve is a parabola, but that En 
- * the parameter thereof, correſponding to the diameter 
To determine now the length of the arch ECR, &c. we 
have, in the AE SI, the ratio of ST to SE (as 5 to 3), 
and the contained £ S (= 56® 15'): Whence the 4 SEI 
or MKC) which the ordinate makes with the diameter 

M. is found = 86* 56. Again, ſince £S = Y we 
have PS=P9 12, and E (TPS) =; 1 

8 f in. 

RM (SE) = 144, and 2R ( = AE Xp-7.) 


= 14˙086 = the required diſtance of the port N from the 
rt ©. Again, (by trigonometry) DS = 13˙3337, SE 
E. — DE) =6'1337, and En = 442; which laſt put 


=, 


- 


756. 


and 


- 


y 


No. Y CSS: 2 
= 4, and let the coſine of the angle MX C (86 O56 = m: 
Then (ſuppoſing EX=x, and CK =y) we have (by the 


property of the parabola) zbx = y*; whence x = ＋. and 


ä = 
= 


conſequently * 5 + 2m x + bY ) the flux. of the arch EC 
= : . 2bmy T 7 which, by putting u uA and 
h = by/1 un, will be transformed to 7 bes; 


whereof the (corrected) fluent will be 2 bb oo - i 
+ - X hyp. log. = N , Prom whence (by taking 
;=RM=144) the diſtance RE run by the ſhip C is found 
= 19˙77 miles. | y | 


Mr. L. Charlton, Micromegar, Mr. E. gs (the 
propoſer), and” Mils Frances Harris (whoſe performances 
are an honour to her ſex) have given elegant ſolutions to 
this problum, by a fluxionary caiculus founded on the pro- 
perties of tangents; ſome of which ſolutions we ſhould have 
inſerted, could we poſſibly have found room for them. 
Mr. Bamfield truly determines the diſtance © N, and, by 
an ingenious approximation, makes the diſtance ſailed by 
the ſhip C to be 19˙89 miles. | 


925 he Prize of 12 Diaries was won by Miſs Frances 
arris. | | | 


The Parapox anſwered by Mr. C. Wildbore. 


| A right line perpendicular to the plane of the two given 
lines, at the point of their concourſe, will be perpendicular 


to them both. 
Eclipſes in 17 56, calculated by Mr. Ra. Hulſe. 
There will be only two 5 this year, both of the 
ſun, and both inviſibſe tg the inhabitants of Great Britain. 
. March the. rſt, at 2 in the morning, the ſun will be 
eclipſed in & xx degrees. This will be a great eclipſe, 
total and central, in the Indian ſea. Oo odd xo 
2. Auguſt the 25th, at 7 at night, the ſun will be totally 


eclipſed in m 3 degrees; viſible at New: Spain, Jamaica, 
Terra-Firma, and places adjacent. 3 


New 


IN. 


will be to the remaining part in the 


let fall on all the ſides, the ſolid (or continual product) con- ar 


known to be 38, 50, and 62 perches, reſpectively: To find, 


the data will admit of. 
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New Quzſtiont. 


I, Qussriox 406, by Ruſticus. 
11 Two. ry nr trons — — meet, a 
John ſheep had bought, Hodge pigs and geeſe? 
Po Who whilſt a chearful pot - la..." - | 
A change propos d, and bargain ſtruck : 
For ev'ry ſheep, they did agree, 
A pig and — the price ſhould be. 
Hodge had ten pigs leſs than he'd, geeſe, 
Which laſt were charg'd, fix groats a-pieee : 
W computation ſhrewd *twas found, | 
at pigs and geeſe were worth five pound; 
And ther they were in number more 45 
Than all John's ſneep, by four times four. 
Now firs, from hence, pleaſe to declare 
What number of each ſort there were: 
Juppoſing that, for John's whole. flock, 
Hodge, in exchange, gave all his ſtock. 


| II. QuesT1ON 407, by Philo-Peſos. 
In a given triangle, to inſcribe a rhombus, having one of 
its angular points coincident with a given point in the baſe. 


III. QutesTiown 408, % Mr. R. Young, Writing-maſter, 
= 5 in Cheſter. 1 | 
The fides of a quadrangular field are known to be q, 10, 
11, and 12 chains, reſpectively: And, if a diagonal be therein 
drawn, the part included by it and the two ſhorteſt ſides 

iven proportion of; 
to 5: From hence the content of the field is required. 


1 


W 


IV. QuesT1 ox 409, by Mr. H. Watſon. 

To determine a point in a given triangle (whoſe ſides are 
16, 20, and 24 inches) from : whence perpendiculars being 8 
tained under them, ſhall be the greateſt poſſible. 

V. QugsTIO 410, by Mr. Walter Trott. 
The diſtances of the three corners of a right- angled tri- qi 
angular field,” from a watering- place within the field, are 
rom thence, the content of the ſield, it being the greateſt 
VI. Ques: 


e of 
baſe. 


fer, 


9. IO, 
>rein 
ſides 
of 3 


are 
eing 
con- 


tri- 
are 
ind, 
telt 


s- 


. 
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VI. QuesT1on 411, by Mr. J. Aſh. 

Being on a journey, in lat. 525 30 N. the third of April, 
17555 in the A I obſerved the two interſections of 
the 19ner part of the interior rain- bow with the horizon, to 
form an angle, at che plage where I ſtood, of 6: From 
which the time of obſervation is required. © a} | 


VII. Qvssrion 412 by Mr. Chir. Maſon,” 


The human ſtage is three-ſcore years and ten; 
So ſhort the fpan ! yet ſeldom reach'd by men. 
As man's quieths ought to be his care, | 
Tis now high time for Maſon to prepare. 
The rolling years that o'er my head have flown, 
If you would know, they're in the margin * ſhown. 
0 Viz. o +x TY +2 = 1742 9 * + eee, : 
2850372, vx = 3240960, and x =2; v being the year 
my birth, x — month, y the day, and 2 the hour P. M. all 
which are required. : | _ N 


u. 


VIII. Quxs r. 413, by Mr. Pat. O'Cavanah, of Dublin. 
{Addreſſed to the ingenious Authors of the 358th and 3934 


DPueſttions.) 


Ah! much, my friends, I mourn your lot, 
Who have ſuch woeful help-mates got: 
Both flats and ſcolds ! oh, dreadful curſe! 
Bad daughters tool What can be worſe? 
Yet hear me, and to cafe your grief, | 0 

YI] teach you. what will yield relie; . 

But like rare noſtrums, little known, 

In myſtic terms it mult be ſhown — : 

For brother Philomaths alone. 5 
This powerful ſpecific is denoted by a word conſiſting of 
fire letters, and theſe have their places in the alphabet ex- 
preſſed by the values of a, w, x, y, and 2, in the ſubjoined 
equation: + By means whereof the important myſtery may 
be diſclbYed, and that, without havipg the root of any 
equation to extract, higher than a quadtatic. 1 


T Viz. a + 2? =89; wz +w+ZE53; N = 


1 3 $43 2 8 
18793. > 181 r 
Diary Math. Vol. III. X. 
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*#aigh the ball is diſcharged. 


„ 
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IX. Quzs TION 414, Y Mr. E. Rollinſon. 


A beam BC (e fig. to the ſolution) is to be ſupported 
in a given poſition, by means of a prop „of a given 
length, inlilting on the horizontal beam 4 5B: Tis propoſed 
to determine the poſition of the prop, ſo that the beam 4B 
whereon it ſtands may be the leaſt ubje& to break, or ſo 
that the force, whereby it actually tends to break, may be 


to the whole force it can ſuſtain in E at the leaſt ratio poſh- 
ble, che thickneſs of the beam being every-where the ſame. 


X. QuvesTion 415, ) Mr, Hugh Brown. 

An uſurer lends 20061. at 5 per cent. per annum compound 
interelt, which the borrower is to clear off by quarterly 
payments, viz. 11. at the end of the firſt quarter, 21. at the 
end of the ſecond, 31. at the end of the third, and ſo on. 
Quere, At what time will the debt be the greateſt poſhble? 


XI. Quss T10N 416, by Mr, Tho. Moſes. 


Suppoſe 12 half-pence to be thrown up, and thoſe that 
come up heads to be taken away, and the remaining ones to 
be thrown-up again, and ſo on, in the fame manner, till all 
the half-pence have been thrown up heads: *Tis propoſed 
to find in what number of throws, according to an equality 
of chances, this may be effected. - _ 


XII. QuesT10N 411, by Mr. W. Bevil. 
Suppoſe that a chain 1s to be ſuſpended, at its extremes, 


by two tacks, in the ſame horizontal line, at the diſtance of 


io feet: To fird the length of the chain, ſuch that the ſtreſs 
or force thereof, upon the tacks, may be a minimum. 


XIII. QuesTiON 418, by Mr. Tho. Peart. 


 Snppoſe a mountain, formed by the rotation of the cate- 
naria, whoſe ſuperficial content, is equal to the ſquare of its 
baſe diameter; and ſuppoſe two equal pendulums, one at 
the foot, and the other at the vertex of the mountain, to 


be put in motion the ſame inſtant; and that at the end of 


24 hours, meaſured by the former, a cannon, ball is there 


diſcharged in ſuch a direction, as to fall the fartheſt poſſible 
upon the mountain, and arrives at the vertex at the ſame 
inſtant the pendulum there has meaſured 24 hours: It is re- 
quired to find the mountain's height, and the velocity with 


XIV, 


4 
- 


F 1 


W. „„ 7d Qu Es TIO NS ANMSsWI AED. 27 
XIV. Qu $T. 419, by Mr. R. Weſton, Diſcip. Landenii. 
From the equation a3 y= - + — y3 xa it is propoſed to 

r 


find x in terms of y, without 
then reverting the ſeries. 


XV. QuesTION 420, by Mr. Pat, O'Cavanan, of Dublin 
£ - | 1 f 9 — | 


7 2 9 5 3 FR 6 i 
To find the ſum of the infinite ſeries x — = + <=&—- 
OLI | 2.3 4.3.4.5 


finding y in terms of x, and 


29 
2.3.4.5. 6.7. 8.9 
rithms. 2 PPP 
PIZZA QuesTION, by Mr. H. Watſon. 

A perſon being to paſs from one place A to another P, at 
the diſtance of three miles, between which places there lies 
a morals, is deſirous to know the path he mult deſcribe, and 
alſo how far he muit travel, to perform his journey in the” 
ſhorteſt time poſſible; the way, by ;reaſon of the morals,” 
being rendered ſo bad, that he can only move with a cele- 
rity every- where proportional to his diſtance from the cen- 
ter thereof, lying one mile diitant from A, and two from B. 


* 


, &c. by means of circular ares and loga- 


* 4 _ _ a 

— 1 

* - — — _ — - 
- k E. bee 25 


0 a mY * 
of 4 * u * * P * W CO OCO———_—_—_ — 9 „ — 


1 „„ 
ty 14 1 - Nod I Lf | 
*" | * * 7 : 3 * 1 Fo ; 
Quseſtions anſavered. 


I, Qu ESTION 406 anſwered by Maſter Jonath. Ki mbell, 
5 1 ˙ voir 17 17 THO. 
= chang'd ten ſheep, at ten“ a- piece, Shillings, 
For eight ſmall pigs and eighteen geeſe. 5 

: | 3 | £2 
The ſame anſwered by Mr. T. Barker, of , Weſthall, in”, 
. Suſſex, 85 | ä 

Let x denote the number of pigs, and y the price of EY 


pig; then will x + x0 be the number of geeſe, and 2x —6 
the number of ſheep; and therefore, by the queſtion, .xy.+ 


x-+10 x 2 = 100, and 2x —6 x y +2 = 100. From the 


© 7 80 ax 3 
firſt equation 3 = SER; and from the ſecond” ) 
"H = ee 
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th rough the given point D, draw B 


| given point D; and make AM parallel 
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100 
2x — 6 46 | | 
and y = 8. Therefore there were 8 pigs, 10 ſheep, and 18 
geeie. 2 | + 5.0 | 


The ſame anſwered by Mp. Tho. Wilkin. 


Let x = number of pigs; then x + 10 = number of geeſe;- 


and 2x — 6 = number. of ſheep; whence 2.x + 20 = price 
of all the geeſe; 100 — 2x — 20 (= 80 — ax) = price of 


all the pigs; and $2.5,2% — (= — 2) the price of one pig; 


and conſequently = (= the price of one ſheep) which mul- 


riplied by the number of ſheep. gives 2 X IX —& = 100: 
Hence 160x — 480 = xoox, and x = 8. Therefore there 


were 8 pigs at 8 ſhillings each, x8 geeſe at 2 ſhillings each, 
and 10 ſheep at 20 ſhillings each. - 


In the fame manner it was alſo anſwered by Mr. C. Arm- 


AN. Mr. W. Baxter, Mr. J. Beresford, Mr. Turser Boſton, 
| r. G. 


. Crabbe, Darcy Donought, Mr. 7% Farrington, Mr. 
Z. Fletcher, Mr. Fa. Giles, Mr. E. Griffiths, Mr. 7. Hamps- 
Jon, Mr. . Harvey, Mr. G. Hicks, Mr. J. Hud/on, Mr. 7. 
Hudſon, Fuvenis, Mr. W. Lee, Mr. W. Litfſon, Mr. Jef: Lord, 
Mr. B. Lydal, Mr. R. Manſb, Mr. R. Morris, Mr. W. Pa- 
trick, Mr. V. Rippon, Mr. Alex. Rowe, Mr. T. Sandling, 
Mr. W. Stoker, Miſs S. T. Mr. V., Terrell, Mr. R. Terry 
Mr. W. Thompſon, Mr. F. Vicary, Mr. R. Walton, Mr. 7 


Moolcott, and ſeveral others. 


II. QussT1oN 407 anſwered by Mr. Abr. Potham, 


CoxnsTRUCTI1ON. From the ney ule of the triangle, 
. 

to which, from A, apply TP equal to Aj. 

the baſe AC; draw DF, FC, GA pa ů }|\- 

rallel to J P, AC, and FD, reſpec- 

tively; and the thing is donmue. 

For, by ſim. As, AP: FD (:: BA 
+ BF) :: AC: FG;. but AP = AC- 4 
(by conſtruction); whence FDS 


* 
4 
: 


The fame anſwered by Mr. T. Peart. | 


Draw BD from the. vertex to the 


thereto- 


23% 80 * 2 —6 = 100x: whence x 8, 


t 


*» 3 rer 


5 No. 6. Qvrs Tiens ANSWERED. - 29. 
hereto, and equal to the baſe 4C of the triangle; draw 
1D cutting AA in F; then draw F and 6 parallel to 
4C and DF, for the other ſides of the rhombus. by 


DEMONSTRATION. Let BD cut FG in M. The Single 
ADM and DF (becauſe of the parallel lines) will be 
ſimilar, whence 4M (AC) : DF: J AD: FN: : A0 2 
E; and conſequently DF FG. 
METHOD or CALCULATION. From: AP, 4D, 100 we 
DA, the Z BDC (= MAD) will be known; ſtom 
which and the given ſides I D and NM, the L A. DF pul 
alſo be known, and conſequently the lide DE. 


* An algebraic Solution to the ſame by Mr. W. wich, 
0: of -Irthlingborough. | 

re Put AB=b, AC=c, A to "I 4 22e 67 
- whence F FQ= 4 — , and conſequently 4 — r 
2 Which ſolved gives x = — * A Ade PET: + Beck's 

7 


Accareng to the Hes of theſe methods the problem was 
e Mr. O' Cavanab, Philo: Peſos, ME E. Rollin 
n, Mr. Walter Trott, and Mr. H. Watſon. Algebraic 
ö ſolutions. to the ſame have alſo been received from Mr. 5. 
4 Fant feld, Mr. W. Baxter, Birchouerenſ* Gs Mr. 45 CY 

Mr. J. Vicary, and many others. | 


III,  Quaerton 408 anſwered by Mr. Wm. osten, 
o h | 1 of Bath. ; 


Let DF, GH be the quadrangular geld (ſee aft PA 9 


then, ſince by a well-known theorem, the area of the errangle 


" DFGis DF + FC" BU „BO erf, , 
if DG be put = x, we ſhall have (becauſe FC 18 given = 9, 


and DF =10) DFG = 14 161 — x* ** — x. And in 

the very ſame manner, the area of DHG will be = 3 

9 5 — * N * — 1 : which being to chat of DFG as 3 

by the * it is evident that 25 9 :: 5290/48 K 

361 — x*; whence xx = 266˙5; and the area DFG 

4 94's X 265757 = 395994: and conſequently, N 39. 599% 
= 105 5984 (= 10ace a r. 9p.) the content * fed. | 
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In the very ſame manner it is anſwered by Mr. 7a. Berer- th 
ford, Mr. 7 Boſton, Mr. Abr. Botham, add Mr, V. Trot. T 
It was alſo truly and conciſely anfwered by Mr. W. Allen, ſc 


Mr. S. Bamſield, Mr. T. Barker; Mr. M. Baxter, Mr. 7o/. 

Farrington, Mr. 7, Fletcher, Mr. R. Flitcon, Mr. Ja. Giles, 
Mr. 7. Hamp/on, Mr, G. Hicks, Mr. J. Hudſon, Mr. V. 
Smith, Mr. W. Stoker, Mr. . Terril, Mr. R. Terry, Mr. 7 
V. Thompſon, Mr. J. Vicary, Mr. * HWilkin, Mr. Fo Wool. 
e pn hog oor tf 


IV. Qussriox 409 anſwered by Birchoverenſis. 
When FG X FH X FI is a maximum, the product 
thereof by the conſtant quantity 4 4B e eee 
XIBCX4 AG, will alſo be a maxi- 
mum; that is, the product of the 
three parts ABF, BCF, and ACF 
of the given triangle, will be a maxi- 
mum, and conſequently thoſe parts 
equal among themſelves ; ſince -it is 
e a0 e, 3 2. that the con- | 
tinual product of the parts of any given #——— 
quantity (whatever their number is) 4 4 1) 
will be the greateſt when the parts are | 5 
all equal: Therefore, 4B F being = + A BC, it is evident 
that FC will be = + of the perpendicular falling from C 
* AB, &c. and conſequently, that F will be the center 
of gravity of the given triangle AC. Hence the three 
required perpendiculars are found to be 5*2915, 44095, and 
6*6143, and their continual product = x 54*33.: - HW, 


\s i» FF 1 649 


Tie ſame anſwered by Mr. Walter Trott. 


From any point F, ia DE |} to one fide AC of the tri- 
angle, conceive -s FG, FA, and FI to be let fall; then 
FCG being in à conſtant ratioto DF, and FH to FE, it is 
evident, that, when DFXFE is a maximum, FG XFH 
or FG X FH wo ? (becauſe FT is ſuppoſed to continue 
the ſame) will likewiſe be a maximum ; which therefore is 
known to be when FD=FE, or when IK = CK, ſupofing 
the right line. B FR drawo meeting IC in X. Hence it ap- 
pears that (let the diſtance between DE and 4C be what it 
will) the 1 FG XFH XFI cannot be a maximum, 
poleſs ARK = CK: Neither can it be a maximum (by the 
very ſame argument) unleſs L (ſuppoſing CFL drawn) is 
I; therefore it muſt be fo when AX=CXK, and 4. 

= L: Whence the conſtruction is manifeſt; the point F 
required being the center of gravity of the triangle, and the 

1 x: | three 


— 
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three required perpendiculars equal to 54/7, 24/7, and 
V, 0r4"4096, 52915, and 6*6144, and the content of the 
ſolid contained under them S 7255 154 33 cubic inches. 25 


A Flaxionary Sclation to the ſame, by Mr. W. Allen. 


Put AB=a, BC= b, AC= „ FO x, FH y, Fr 
= 2, and the area ABC (= r58*745) = d; then ax +by 
+cz=2d; and xyz a max. which laſt, when z is exter- 
minated by means of the former, will give 2 dxy —ax* y 
—bxy*, a max. From which, ſuppoſing y in; | 
Again, by making x invariable, we get (after reduction) 

24 —ax  ad—ax 2d—ax- 


þ 2 — — = ——O— wh r #7 
7 J Therefore 9 —— 3; whence x 


40. . | 0 2 Fenn Rn. WORE, 2 
Ti = 4408501 allo y= C 61437; e 2 
EEE r 
According to the firſt of the three foregoing methods the 


13 problem is reſolved by Mr. E. Nollinſau, and Mr. H. Watſon 
and according to the laſt of them, by Mr. Ws. Bevil, Mr. R. 
nt Flitcon, Mr. T. Peart, Penovius, Mr. V. Smith, Mr. V. 


7 Spicer, and ſome others. | 
ee V. QuesT 10N 410 anſwered by Mr Pat. O'Cavanah, 


Let A BC repreſent the field, and D the watering-place. 
Let DE be Sand || to 4 B, inter- 1 Pte ol 
ſecting CB in F, and let BE and CE 

Ibe drawn: Then will the trapezium 
BDCE (= DE .X & BC) and the 
ABC SAU NO) be mutu- 

1 ally equal to each other. Moreover, 

ince (E —CD# (=E F* — DF>) 
BE? —B D, it is evident that 

is FB: FE (AD*)— BD. + 

ing Da; from which CZ is given (= 

* o). Therefore, all the four ſides of | 

he trapezium DCE B being given, the area will be a maxi- 


* um when the figure is inſcribed in a circle. But the 
the r of the two diagonals of any trapez ium inſcribed in 
) 18 arcle is equal to the ſum of the rectangles of the oppoſite 


+ des: Therefore DEX BG=DCXBE + DB XCE; 
t Wc half of which is (= 2880 perches, or 18 acres) the true 
rea ſought, The geometrical conſtruction from hence is 

| | very 


x. 
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very eaſy ;. for (by ſim. A's) DF is to B F in the given ra- 
tio of CO to BE (or A D). Therefore, having firſt drawn 
two lines at pleaſure, in the one of them take BG = 4D, 


and || ro the other draw G Hr CD; in B # (when drawn) 


take B of the given length; and from D, to BA and 
BC, apply DA and DC alſo of the given lengths; from 
whence the points A and C, and conſequently the A 4B G. 
elf, wil de determined. ich 
. Fluxionary Selution to the ſame, by Me. J. Honey. 
Let AD = 6a, BD = 38 =b, CDS r c, and 
AB = x; then x:a +:b :: a — 5 ns = dif. 


ſegments of the baſe; whence, putting @ 4 — bb =in, 


we get = 13 = DF; and (p. 47. x Euclid) 


BF = —v/40* * — K 7 ＋ 2 1 K — 77 5 alſo CF = 


— Vc x* —x+ zr ; and conſequently BC= 


| 3 Leg 5 1 
Vr = + V= * — , by putting 
0 6 1 
rz=abb+2n,and Ac tn. Hence Vrx = == 
＋ In —x+* — 2* = 4 times the area 43 C; whoſe 
fluxion being taken and made = o, we thence get x4 — 


mr EIT x x2 = — ; ſolved, x = 783435 perches: 
Whence JC = 73'5223, and the area A5 U = 18 acres. 
By this laſt method, and the fame ſubſtution, the pro- 
blem is alſo anſwered by Mr. W. Allen, Mr. Abr. Botham, 
Mr. L. Charlton, Penovius, and Mr. . Spicer ;. whoſe ſolu— 
tions are equally neat with that above. Mr. Peart, (who 
gives the ſolution without fluxions) ſays the angles B.4 D 
and B CD muſt be equal to each other; the truth of which 
is evident from the foregoing conſtruction: For BE D, 
which is = BD, muſt neceſtarily\be. = 60D, ſtanding 
on the ſame arch BD. 5 | WE dh | 
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VI. Quz8T10n 411 anſwered by Mr. L. Charlton. 


D, Let O be the center of the Iris, E the eye of the ſpectator, 
n) d EAC the plane of the horizon: g OLD, 
nd Then, if AF be taken as the radius, it | 

m is evident (from the writers on optics) A 


tkat OA will be the ſine of an C (AEC) 
of 40% x1 = 6465; from whence an 

AC, which is given = fin. 30% . · 5, OC 
is found · 4999. Then in the A EOC 
(right - angled at ©) it will be, as EO (= 
7628 = col, 409 17') is to OC, ſo is rad. * 

(x) to the tang, of OEC 2885 = the e 
depreſſion of the center of the bow, or the ſun's altitude: 
From which the time is found 3 h. 15 m. afternoon. | 


ny 121 
Die ſame anſwered by Mr. Samuel Bamfield. 
” The arch (40 or BO) of a great circle of the ſphere. 
9 drawn from the interior ſide of the bow 4B F to the center 
E thereof, is (according to the writers on opties] = 40? 17 
4 Therefore in the iſoceles ſpherical A 42 Þ (where A re» 
ig preſents the horizon) we have given 40 = OB = 40® r7', 
— and 42 = 605; whence the perpendicular 0 C(=the T's 
altitude) is found a8 1%; and from thence the time 
oſe obſervation 3 h. 15 m. aftern oon. 
ww VII. Quesrion 412 anfwered. = 
ro- Making a= 1734, 4 = 2850372, and &'= 3240960, we 
oo have vp =Za—2x, ov + yy =b—2xx, and vy 2 
vho rom the ſquare of the firſt of which equations ſubtracdt the 
1D double of the laſt, fo ſhall v* + y* =a* —4ax+ 4x? 
x4 | 5 | : 4g 
7 > =b—2x2; and conſequently 3 3 —5 


CS C E | 
* 95; 75 that is, x4 — 1156x3 + 26064.x* = 10803 20: 
hence K g, v = 1688, y = zo, and the time of the 


propoſer's birth Oct. 30, 1688, 8 hours P. M, 

Thus the problem was anſwered by Mr. V. Allen, Mr. G. 

ArmP?rong, Mr. S. Bamfield, Mr. T. Barker, Mr. W. Baxter, 

Mr. Tho. Baxtonden, Mr. J. Beresford,  Birchoverenfis, Mr. 

Abr. Batham, Mr. J. Befton, Mr. L. Charlton, Mr. G. Crabbe, 
Mr. 


N 1 4 », 
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Mr. N. Flizcon, Mr. T. Fletcher, Mr. F. Goodhend, Mr. E. 
Grifiths, Mr. W. Harriſon, Mr: E. Hicks, Mr. J. Honey, 
Mr. Z. Hudſon, Fuvinis, Mr. V. Kingſton, Mr. B. Lydal, 
Mr. T. Peart, Penovius,, Mr. Alex. Rowe, Mr. V. Smith, 
Mr. W. Spicer, Mr. W. Stoker, Mr. IV. Terrill, Mr. R. Terry, 
775 W: Thompſon, Mr. IV. Trott, Mr. M. Ward, Mr. T 
Wkin, and Mr. F. Moolcott; to none of whom, in art 
cular, we have a fight to aſcribe the ſolution here put down. 


VIII. QuzsT10N 413 anſwered. 
Meſſ. Barker,- Bevil, Birchoverenſis, Botham, Fuvenit, 
blem by ſubſtituting for the half-ſum; and the half- difference 


let m· +d and z - A; then the two firlt equations 
(w +2* = 89 and wz +w t 2 = z) will become 277 
＋ 24d = 89, and i - Ad +25 = 535 whence 27 47 
485, and = 64: Therefore 4 (=4/ 444 — 55) = 14, w=8, 
5. LSE 5, 


Again, by making x = 5 + d, and y = —d, the zd and 
ath equations (x x +5x = a * x TY, and x3 + 5 = b * 
X +55) will. be 275 + 2 dd = 245, and 253 + 65dd = 
bx 255 +214d=bx2as (a being = 1878, and 5 18777): 
Whence dd = as — 55 = Fab — 7 and SI — TAs = 
— Z ab. From which 5 = a n —8ab = 10, and d 
{= > as -=) = g; therefore x ro Eq, and y = 
10 9; that is, the greateſt number will be 19, and the 
leſſer 1; but which of theſe x muſt be, depends on the 

= — = 2:5; Which equation, 
R KK EXITS; . 

by ſubſtituting in like manner (2 d, and x d 
I CEN 2720; Whence 4 + 
5 1 Ad * 45s f OR Ge 
36475 dd = 1445+. Now, by compleating the ſquare, and 


taking the root, 4d S o' , and d =: Therefore x (= 


2 other given equation 


becomes = 


bs Jo =; 2 Gr. hog ene 2268) gs 7 Fn 
mf) =; —- W „ alſo 4 (— = —; a0 
f=d)=5— —; whence «= 775 GIF 575 


conſequently u (s + d) = IT = 4x = 4 or 78. But, if s 
be taken as the leſſer of the two numbers, it is evident my 
. LT | 1 a e then, 


1 


= 


Honey, Peart, Penovius, Smith, and Trott, ſolve this pro- | 


of the quantities ſought in the ſeveral given equations: Thus, 


— 0 © — 


| ditions of the problem: So that the five numbers required 
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then, x = 44, or u = 2; that is, 4 2, or Y; but of theſe 
four different values of , the ſirſt only can fulfil the con- 
will be 4, 5, 1, 19, and 8; and the letters correſponding 
D, E, A, T, H. | 22 5 | 
Another Anſwer to the ſame, bly Mr. H. Watſon. 

1. By adding the double of the ſecond equation to the 
firſt, we have w+ 21” +2 x w+2 = 195; whence w+z 
=+/196—1 = 13: From which, and w* +2? = 89, the 
greater number is found = 8, and the leſſer = 5, 

2. By multiplying together the third and fourth equations, 


3 ä f ; , 
we have I = ab; that is, xx — xy + yy = ab (a 
being = 187, and ö = 1847+): The double of which, taken 
from the triple of the third equation, xx + yy =a x x +y, 
gives xx ＋ 2 * +jy = 4 x TY - 24b, or x +93 — 


34 * X Ty =- 24; whence * = = 44 —8ab 


= 20: From which, and x x + yy = 1845 20 (= 362), the 
greater quantity is found = 19, and the leſſer =xr. 
3. It is plain that a + x*x#u* A + uuxx-uxi+x* = 
u5 EX _nun*-u3IxÞunxx-ux3+x4 
| uxxXum+ali uUXx x X ; 
=2z5; and conſequently à —au3xr tunxx—yux3 +xt= 
x * N 
205 UX X une o+ 2UX + xx; that 18, 4 Xxi —uXX uu + xx 
—UUXX Z2OSUXXuuSXX+FAIUUXX, Or uu Þ+xXxX* — 
054XXuutFxXx = 5$Iuuxx; whence, by compleating 
the ſquare, and extracting the root, un + . — 1525 ux= 
2:7254x5 and therefore u — 425xX4u xx; and, by 
compleating the ſquare again, u 2125 = 1'875x =4x 


or =; that is, u = 4, 76, , or ; but the firlt of theſe va- 


lnes muſt be the required one; and the 'letters, anſwering, 
the conditions of the problem, D, E, A, T, II. 
Oh ! cruel caſe !. how ſix'd the grief! 
When DEATH alone can yield relief. 
Mr. V. Allen and Mr. Lionel Charlton, by ſubſtituting 
for the ſum and product in each caſe, bring ont the fame 
coneluſion from the reſolution of quadratics only. Many 
contributors have anſwered all the equations, except the 
laſt, by means of quadratics. Hg CD 5 
* . QuEs- 


u5 + x 3; whence 


LY 
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IX.QuesT. 4 14 anfwered 3 the Propoſer, Mr. Rollinſon, 


| Vince the ſtreſs or preſſure upon the prop E Di is (by 
mechanics) as fg — (ſuppoſing „ 


pendicular to 2 2 the force in _ OT 
perpendicular - direction, "ap 5 Gin the 
* tends to break at E, will be as 


—. (ir being to the abſolute force, i in 


the direction DE, as B to BE). But 
- the ſtrength of (or the whole force ne- 


ceſſary to break) the beam at E, is known be as 1 5 = FE. 


mine is to BE the force above-mentioned in the proportion 


of 77 5 FE ro e oof x10 48; whence (by the 
queſtion) AE is to be a minimum, and conſequently BE 


a maximum: But BE is to the fine of the £ O in the given 
ratio of E D to the fine of B; whence it is evident that 
BE will be a maximum when the ſige of D is ſo, or when 
D itſelf is a right angle. Therefore having made N 
4 BC and = the given length of DE, draw X EI BC, 
meeting A in E, ſo ſhall E be the place where the end of 
the prop muſt ſtand. 
Much after the ſame manner che problem — ſolved by 
Meſſ. Botham, Charlton, Hollida % Trott, and Watfon ; all of 
Whom determined the angle BDE to be a right one. | 


X. Quzsr1ON 415 anſwered by- Mr. W. Bevil. 


Let S 2000 the ſum —— 1 (1*053) = the amount 
of 11. 11 in one quarter, and = the number of quarters re- 


quired; then the amount of the ſam & will be Syn, and the 
amount of all the quarterly payments (excluſive of that due 


at the end of 2 quarters) = π + 2 + 3 —3 
. &c. continued to 2 — 1 terms; the ſum of all 


which will e * rr 1 and 


conſequently the money then owing = 877 — = Xx 
1 1 


* — iu + 7 — 1; whereof the intereſt for one quarter is 
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— — 
—— 


K . Xx * = +#—1; and this, by 


the nature of the queſtion, muſt be equal to rx (the ſum : paid 
at the end of u quarters, and us intereſt for the ſame quar- 
ter): even we have r—aiP X S = Ao, and 
. Ys EIS . = ths 
gre Þ a « Pen ee 7 S. 11 
142361): Therefore at the end of 29 quarters the debt will 
be the greateſt poſhble (the moment before the 29th quarter 
is paid). > 7 177 / | : 
* See Turner's Mathematical Exerciſes, No. 2. 


Tue. ſame anſwered by Mr. Hugh Brown, 


. EE. FEY” 1 14 I . 4 13 
Put a 20, rost ="r'0122722, &c. and 2 the 
number of quarters at the end- of which the debt will be 
the greateſt ; then (by the queſtion, and known principles) 
CC en pe TR r TT os = 2 —=>IXF 


= 


* 


2 2 | "#47 F a .* 2 

2 4 | — [ a max. Therefore az r 

7 . 4 7 f EN | - Ix : | = a 

| — wm 2 r Þ — S2 o; n being = 012 | 

of he bv >erbolic ! g. of Whence ra =ZX= . 
yperbolie log. of : = XX __——_— 

by 77 Je Enn n „ö G rom BE i 

gk 1 2 1 576: hom sz ;. Kc. 136645 ©: £927 

| of 143233, Kc. add. = PE EIS = 2042 =29"45s 


| | + log. 105 05297 
Ke. Hence, as the anſwer by the nature of the queſtion is 
reltrained to 4 whole number, it is manifeſt, that at the end 


df 29 quarters (the moment before the 8 then due is 
ade) the debt will be the greateſt poſſible. | 


re- Meſſ. Bamfield, B irchoverenſis, Botham, Rellinſn, Smith, 
the rott, Watſon, and fome others, alſo anſwered this queſtion, 
due an concite and elegant manner. 
—3 | * 

1 XI.-QuesT10N 416 anſwered By. Mr. E. Rollinſon. 
2 The probability of miſſing a head x times together with 
an | 


single halfpenny being 2*, the probability of throwing 
ny — nn will therefore be ex- 


Pf 7 g 2 | . - "ip" 
22 iſigned heads, in trials, = 1— 4“ (for the throwing 
2 Uthe 12 heads may be conſidered as 22 independent events; 


— 1» Wh Peary Math, Vol. II. E lince 


* 


38 Lavits DIAA IBS. [Beighton] 1157 
ſince the happening of ſome of theſe, ſooner or later, no 
Ways influences the happening of the others). Hence, by the 
conditions of rhe problem, we have 1 — 11 ; and con- 
ſequently x = ” J's = #155, the number of throws 
required; which, not being an integer, ſhews there can be | 
no exact equality of chance in the: caſe propoſed; 4 being a 
{mall matter too little, and 5 conſiderably too great. | 
 CoroLLaky. It appears from hence that the exact odds ; 
of bringing up all the heads of any number {z) of halfpence, 


in x throws, will be as 1 — 1 to 1 1-4 univer- 

ſally. . LS £24 4 3 2 IHE 7 

In this manner it was alſo anſwered by Mr. OCavnnal, 

and Mr. Mee the propoſer. F 10 22 

XII. Qussriox 417 anſwered by Mr. Lionel Charlton. 
Tf half the length of the chain or curve (EF or HF) be 


denoted by 2 [ee /aft fig. but one], then will the abſeiſ Wi 
 DF=+yaa+zz2 — a, and the given ſemi-erdinate G D ö 
= D =a x hyp. log. — . (ſee Landen's Mathe- 3 
matical Lucubrations, p. 34): Moreover, by mechanics, the ﬀ 
ſtreſs or force upon both the pins, at G and V, will be 10 Bi þ 
the weight of the chain, as the radius is to the line of the 
2 f L 5 0 | 9 . | w 
LC or H, that is, as 2 to x (— 3 ) or as 24/aa+z2z3 fre 
to 22: Therefore the weight of the chain being as the Wl bz 
length 22, the ſtreſs. upon the pins will conſequently be as I. 
2 Vaa +22; which quantity is to be a minimum, by the Bos 
queſtion: From whence, and the above equation, c =a* Wl y/ 
rn 98 e e 
hyp. log. — — TEE both the values of a and z wil i wy! 
be found for the hyp. log. . being =<,, ſup- ll © 
poſing M to denote the number , whoſe. hyp. log. = x, it i 5 
evident that V =. —— 1 LL. 5 whence, by reduction, C, 
J Foot mtu #37 :08: 3651-5 | 
a is found = a iN „ and from thenc: 
7 8 E- tif ab) v ——5—ð3 
5 | | 2 Vaa r 


1ence 
— 
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E 5 

5 e +aN 7 Thu, in Buxions, Kc. 
; r 

gives 7 — ys Fa, i TY 54 N 1 ©; 

VASP. 194 EY, WH bd 

whenee, N A = oy | Mera (hy puning = 

=); which (in logarithms) becomes 2 = hyp. log. - v# =; 


hes = 1*1996 ; and from thence a= cx 8336 =4 TOP 
and r (GFH) = 26 ragt = 247678. : | 


The a anſwered, 55 Penovius 


Lee (CF) habe lese of the chain=z, GD ( H D)= b, 
ud Y rz then will b=a x byp, 


by th t f th — 2 
7 the property of the carve.) Alſo as 5 ( TING Ke 


J. 2 (half the. chain): NV Fzz hy 22 = = the Role, on each pin, 
which! put = ==} 7 then, by extermiuting ane Ry have er _ 


kyp. * EVFRS S ys; ITN „ 


byß. log. 43 whereof the flux ion, when u is a minimum, 


F 
55 4 ee ee eee 5 
by redudon, * 25 2 * Therdfore' Vaan = = 
| — 422 
"aa 3 % b+a. 
— _ nn—aa= = 
Vbb—aa_ , 57 1 3 5K 2 


which value ſubſtituted, aboye giyes = 5 = = byp. 108. „ Rn 


or 4 X hyp. log. b + a — hyp. log. 7 — 4 255: Wheace 
4416 5% an can from thench 22 (GEH) =bx T2378 2127578. 


Conor. Av. Hence the length of the chain GFA (when 
the ſtreſs is a minimum) is to the given diſtance of the tacks 
C, H, as 1*2578 to 1; and the ſtreſs on the tacks is to the 


. weight of n as EN to , or as 6 70 So. den 


at $A E | ; "111 IS & 9 
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This queſtion was alſo anſwered, in an elegant manner, 

by Mr. O' Cavannab, Mr. . Beuil (the propoſer), Mr. E. 

Rellinſon, and Mr. H. Watſon. 8 - 


. 


XIII. Quxs r. 418 anſwered by Mr. Peart, the Propoſer. - 


From the equation zz u Tu x of the genera- t 
ting curve, the ſurface of the mountain | ? 
AEBC is eaſily found to be 4 c X D $467 | 


J=—a x (where =, which be- 2:7 
ing given 45, we thence have (by Ng £6: 4 — 
compleating the ſquare) y = Ac 2 _ , 
ez! — ca u 2 AC 2 4x +xXx 2 
+ Ic®Xaax+xx—cax; but y E | Lat 
isalſo=aXbyp.log Ne ay: 


/ o 


| a | 1 
(by property of the curve): From which equal values, by ſub- 
ſtituting ax a, we have ic /2u t VAC Nau TI 


= byp. log, r; beser e is found = 


1 Now let 7 = the (earth's ſemi-diameter, in feet; 32 wh 
16 rr feet; and 5 = the number of ſeconds in 24 hours: 

Then it will be 48 r: 1 ＋ * 51 ＋ = de ſeconds taken Ne 
up in performing an equal number of vibrations by the pen» WM... 
dulum on the top of the mountain: Therefore — is the 


time of the ball's flight; and conſequently 2 2 
8 Sa ia ee 0972 AOL IVE 
2˙066 K (= AD); whence'x is given = ——— = 7598 
1 !.... 8 | | 5 
d. be 


| > — 5 — 3 2 it 4771 by : 7 9 Moe] C1! 5.6 E 
feet, the mountain's height; and the time of flight (—) = 
2r*24 ſeconds: By which number dividing C D\(="27046) wi 
the quotient 865 4 feet will be the velocity, per ſecond, vil 
which the ball is diſchar get. 

In this ſolution I have ſuppoſed the gravitation to be pro- 


portional to the ſquare of thy diſtance from the earth's I: 
tes, ne 
; 7 


— 
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8. ter, uiverſety; without having regard to the attraction of 
the mountain: But if this. 1% Gi hioh i is to the former as the 
height of the mountain to the ſemi-diameter of the earth, 

5 nearly) be alſo taken int the c de ration, the time loſt by : 

T* the pendulum on the top of the mountain will then, be. only 5 


a the half of (=) what it is above found to be: Therefore my 


the height of the. mountain will come out four times as great 
here, a8 when the mauntain's 's attraction 1 is neglected. * 

bog: 

XIV, Qurerton 419 8 by Mr. R. Weſton, 


E's * 7 of * * "> Tv = 
E l aue Prapeſer. Wy n 


g * 


8 ace it appears, by what” is done in the Talks diary, 
that — = = may be ſubſtituted for 5. if ſuch fubltivgion be 


x 
made in the given equation, the required value of x may 


then be readily abtained by the common method. ef ſinding 
ſluents by infinite ſeries : Or that value may be found in the 
following manner : 


Aſus & 64 +/5 +25? + 497 * 7. Kc. ppoſing 
that when yi is = . * is = = =b, and FI Then tho given er 
* 


— 


quation (a 1 =4 55 — x > being multiplied by thei Ins 
variable quantity, x, We have a* x5 =a. * —). 4 
whenee- ſubſtituting for & its value org by tt the affumed 


7 5 Ps: 
equation, we have, after dividing by. 5 5 AL = 05; 
=f * 7 p 2 5. e. nene, by abb tlie Ha- 


| Frog 8 
the ents, 0. 5 33 — 44 3 — 
2 „CE 1K 


» - * * Av 2 ” => g' * W F 24 A. 
q 22 3 f 28 1 T 4 4 93 —— * — 


* „„ Wo — 


w This x may be explained thus. Suppoſe the earth's Attzaction 
b be 1, and that it ic té chat of The mountain A * then 


will be the attraction of the mountain; and 1 +. bY the far of 
with Pom; and, "becauſe the times of 2 * are as 2 roots of the 


* 
tel, MET and * = time lol de 


x; 


2 LED .., | iis But, being = = 54; "and 3 I = 


42 : Laviey b 4 812% tate 


* 
whey * 7 . the correct <quation, of the fluents is — 


1 | 3 67 2 444 
421 — 


which, mukphing by — = and ubſtcaing f for x its af 


a 7 
Named value, becomes x = by y 22 — 2 2 * —4 
315 421 4 K * 343, © £8 


x93 7 ; NE 5 — the correct fuent, we get x = 

„ ayt  fFlmgety 2 
An }: 7 n F* Sor 4 MW , 
&. Conſeq TIES by comparing the two values of X; þ 
'g, F, &c. will be kno 


The je ſane OT by 2 Henty Watſon. : 


Pat 1 =; . 25 5 zA; Which values being ſubſli 
tuted in the given equation, 477 at 7> 5 _— x, and 
the whole divided by x, we have PLE 5 = a* . bd * — 9 


241 22 x 25 — * 2 (becauſe #= 2) and dees, 
42 2 =a? 25 —g2 7 A x3: Put v 
—y; then ZZ 2 = . and 3 3 l, ; ö 
8 aa ant 


ſubſtitution, a x 4 v +93 = v3, IF Po ths cone x j: 

Put .now w=v —ay (=a* 2* oye] then v =v 

+ay, and vzwta y; "whence: again, by ſubſtitution, 4 

axw +45 S a, or 1 4 a w—Faaxy, and there- 

fore y = Law - whereof the fluent is nnn 
0 — 424 

log. . (a being any iy cooliang, quantity: at "pleaſure 


72 8 9 


Hence, puttin 
2 2) 


M = the Baer als 'byp. log! S 1g we have 11 * J 


=} a xbyp.1 


' -Þ > 3% >: 


— 


. rag -Quasrions ABW III.. 43 
N N . and conſequently 3 3 


27, WES: 
* 2 ie, from, whence. * (= In = 


8 4 
, & 4 #4 - 


77h + Byinji which, when 42 o, 


* +13 IAA 1 95 
| x will be found = a x hyp. log. 1 1 2 


LY 


| wherein e may be any conſtant quantity at plan 


ln a mauner very little different from this laſt ir was an- 
ſwered by Mr. N who > brings out the N fame 
concluſion. . : 


XV. Qurarion 420 on ” were. 


232 £ — * be 
Coiiceive' the E700 ſeries * | = + z &c. to 
compoſed of three others, 


AX rope + DE + 


£45 kak” 7 
5 2 2 > £2 
2.3 2.3•4 


—— 25 2 42. 
* B * 1 ＋ 72 ＋ + — 5 

2 3 3 424 
by E 1 —, &c. 

2 2 2.3 2•3˙4 
n Then, by taking A, B,C each = 4, and equating the 3 

5 © logous terms, we ſhall bave pr Tro, pp +4a4q+rr 
= a =o, p? +9) +13 =—3, p* +9* +r+=0, &c. &c. Make 
1, 1 now p3 =—1, 4 = , and ri =— 1; that is, let 


ere⸗ 9, and 7 be the three roots, (— 1, L+4/—Z, 4-4 — 
of the cubic equation x =— 1, or x3 +1 =0; then, as 
1yP. both the Goo and third terms of this equation are want- 
| ing, not only the ſum of all the roots (9 + q 2 but the 
ure) ſum of all their ſquares (pp + 99 + rr) will vaniſh, or be 
equal to nothing, as the ey ought, to fulfil the conditions of 
7 the two firſt of the prece ing equations. Moreover, becauſe 
ung pI 1, 9 == , and r3 =— x, it is likewiſe evident 
A NT p—=Qg—r=0, 5 +45 +75 = 
—p* —q* So, an P $95 +15 =— 3m gi —p3 
which equations being nothing more than the three 
fiſt repeated, the values of p, 2, 7, above determined, 
WI 


* 
—ͤ—ũ4Ü4ñ— — ꝰ kN. 2 — 
, 


—— — — — — 22 — — 


to- axmeſe* _ welder Whofe PRAM 5 1 
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will equally fulfil the conditions of theſe alſo: o that the 
ſeries ariſmg from the addition of the three aſſumetl ones 
will agree, in every term, with that propounded. But x + 


524 — "Mb + © — „Kc. the firlt of thoſe ſeries i 1s known 


dt 7 , F. 


„ 
- 


Therefore, if M be taken to denote the number (271828 Fw: 


© whoſe hyß. fog. is unity, then wilt 74+p2 +2248, gee. = 


MEE: = And in the Tame mantier r+ 72 + TE © > = 
n Wn 0 

M Ke. and conſequently x,— = 

| 0. a conſequently x, at Es >; 


» #3 17 þ , * 7 1 4 2 ; 
into v Ne . FN 96 5 EN x 


NN —1 * Soy (making 7 = v4). Bui 


N= V= 1 12 1 is known to expreſs the 


double of the coſine of the arch 72 (the radius being 1); 
which coſine let be denoted by S, and let the number 


- whoſe/hyp- log. is 2 be repreſented. by Z; then we. ſhall 


EE 1 5 4 
have 1 —— hs RT „&c. 77 - 9, E. . 
From che fume methods, and the known r Ne 9 ; of the equa- 


2n 
2 - &c. 


„ „ 


So, the En 31 
tion x”. 1 So, the ſeries x — 757 oY i bo) 
may be ſummed, 1 being any whole poſitive number. | 


3 Paizs Qs rien anſwered by Mr. O' Caranah, 
From C, the center of the moraſs, let a ſemi-cireke 4 M N 


be deferibed; and from any two 


4 5, indefinnely near to each 
, other, conceive 

be drawn, interſecting the ſemi- 
"circle i 95 M and n: Calling C. 
13 CB,b; AIM,. a; C P, y; Mm, N 


* 


ms P, d in the required curve J 5 D A 252 
and 120 co G 


E; and t, J. Then C (i): 
: Man 20 2 CD (3): De=ys.. 
Whence Di (= Bes Te = 


* EINE, ks, Grided by 55 gives DEP = 7 


a 


a 
t 
C 
4 
b 


* 
bl 


No. 54. ben ns on! 2.213 | 2 


the (by the queſtion)" is „Ke time of deſcribing Dd, and whichz 
INC 
EA | by — x = 2 5 for: e en log. y) will be Hope to 
wa Wi 4/22 + xx. | 
uy A now the 5 Kr line of 2 the cnt ribs 
on AN, aft erpendicular thereto p. log. b ( 
the laſt value DT, Xs pw 33+ = GC 5): * Ang let the line 


ARP be of ſuch a nature, that, wag the/ eſa AM = 
| the arch AM, the correſponding ordi 
2 every- where equal to x: Then Rr (the fluxion of AR) being 


alſo expreſſed by * zz + xx, it is evident that AR will 
truly expreſs the time of deſcribing the arch 4D; and, 
conſequently, A the whole time of deſcrivin the arch 
I 4DB; which will evidently be the ſhorteſt poſhble, when 
AP is a ſtraight-line (as being the ſhorteft that can polibly 
be drawn between the two given points A and P). | 


Hence, putting J Z (="3*1416) = 7, and 2 (= hyp. 
log. b, or of 72” _ 693147) = 4. we have, by Gmilar tri; 


angles, 9. TOY. FEED Of = { (per bone; and conſe 


quently De = 52 = -2, which being to de (3) in the con- 


; ſtant ratio of þ' to 7, the ange Dde muſt be every- where 
1 the ſame, and therefore the-cltve-4 DB, the proportional, 
or logarithmical ſpiral; wherein D 4 being to ed in the 


conſtant ratio « A to q, we ſhall thereſore have 
7 7e : NP. (the whole increaſe of che diſtance 


V CD) + Ve. + 1" N B = = 4641444" the true RENEE 


nate MR ſhall be 


the ſpiral arch A u u. R. viii met . 


= * 


Conor LARx. It appears from hows et the time of de- 
ſcribing the ſpiral 4 DB wilt be to the time of uniformly 
deſcribing the arch of the ſemi-circle 4M NM, with the 

| Ff firſt velocity art A, in the N ratio of AP to A 2 or 

of Mp 7 +44 to p. n 
The prize queltion 1 was alſo truly and conciſely abfivired 

Birghoverenſ/is, Mr, Abr. Botham, Mr. L. Charlton, Mr. 

J Condon, Mr. E E. Rollinſon, Mr. Walter Trott, Mr. H. 

atſon, and Mr. R. "Weſton, from the prob. in.p. 496 of 


, Simpſon's nion. Ihe anfwer by Plus- Minus one (hong 
| a ſma 
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a ſmall miſtake is therein committed) Tuſbciently, diſcovers 
the author to be a man of genius. 


The prize of ia Diaries was Ac Me. Pat. — 
df Dublin. 


Ecligfesi is 1) $7, colcutated by Mr. Nami 


Fbere will happen four n ibis year, viz. two of 
each lununary ; whereof thoſe of the οο will only: be 
viſible to the mhabitants of Great Britain. 


1. February 4th, the moon will be eite, at 7b, 6m. 
morning, near 7 digits on the upper ſide; wer beginning 0 
the eclipſe 5h. 27 m. middle ee, end 8h, . bot 
duration b. 4 n. 

2. February 18th, at bk. eee che fin wi be 34ig, 
edipſed, on the-fouth fide, in 09.9! , vertical tothe ”— 
Plan ocean, lat. 119 ſouth, long. ph. welt. . 
gabe e dee the moon will be eclipſeck at 11h. 2 at 
nigh beginning ioh. 20m. Middle 11h. 5% m. End 1h. 
xm. total duration 2 h. 58 m. digits eclipſed e 

. Auguſt Tath, at 11 at night,-the ſan will be cebipſed 
5 8 on the upper ſide, in 8, 22 deg. "wee to the 
great acean,, lat. 245 north, lang. 16 1 wo 8 
7 — times a quantities of the two viſble eclipſer, | or. the 

meridian of London are oaffelaiad. hyp! Mie: Edward. ren. 

ad, as bel We, 14 prog: 


1. The po will be eclipſed the. 1 "of vn gy 10 th 
3 mornin 102 5 h. 20m. middle 6 h. Wa cud 8 h. 
rom. Urdtie h. zom. Metz elite ee 


'2- The moon will be çelipſed the zothcof July, i in the keen. 
ing; beginning 10h. 16m. middle 1 h. 48 m. 2 
19m. . 3h. 3 m. digits eclipſed er 16 


Nur Delon Fey e 
f "+ LOTS 4 


EM 1. beet 42i, "by ee wy 85 | 


AIrbree men to ſhare a ſtock agree, of fifteen hundred Found 
Nerd of A to that of B, as four to three Was found ; 
But 's exceeding that of 4 by pounds juſt ten times ven. 
What each man'fhar'd, Pray, ladi ien ſay, from me above is 
| given. | 
2 C 25, 4. een OX Þ "IE ers- 


, Na ene a7 


II. Quss vo 422, by Mr. William Spry, Engineer. 

Suppoſe that a cannon ball is diſcharged to hit a target (or 
other obſtacle) at the diſtance of 500 yards: How far, mult 
I ſtand from the target, in a perpendicular to the line 
drawn between it and the cannon, fo! as to hear the report of 
5 the ſliot and the exploſion of the piece at the ſame inſtant 
of Hof time, allowing the velocity of the ball to be to that of 


” ſound in the proportion of 3'to 2? 


Ne. | III. QuzsTION 4235 by Birchoverenſis, : 


of Jo determine the poſition of a paint with reſpe& to four 

c given points, ſo that lines being drawn from thence to the 

given points, the ſum of the four ſquares formed upon them 
mall be the leaſt polkble, - ELK 50+ T 


IV. QvesTSON 424, % Mr. Tho. Baxtonden, of 

ron e 1 Biverpools - - | 92285 
At a ſtation due ſouth of a tower, I obſerved the altitude 
of the top of the tower to be 30%, and that of its baſe 125%: 
Proceeding from thence 100 yards, north-eaſt, down a path 
making an angle of 5 30“ with the plane of the horizon, 1 
Iigain took the altitude of the tower's ſummit, which I then 
found to be 38 300. From whence I deſire to know the 
he height of the tower, and the diſtance thereof from my fiſt 

oy tation. FUR eee „ TACT 75 


V. Qs T0 425, by Mr. Ja. Beresford, . 


h. The four ſides of a field, whoſe diagonals are equal, are 
d known to be 25, 35, 3, and 19 perches, in a ſucceſſive order; 
from hence the content of the field is required. 2 


* 1 VI. QossTrtox 426, by Mr. W. Spicer. © 
Aman laid out 60 pounds in ſheep, of three different ſorts; 
tor the ſinſt ſort he paid y ſhillings a-piece, for rhe fecond 12, 
and for the third 15: And the number he bought of each 
ſort was ſuch; that the ſum of their three ſquares was leſs 
than it could poſſibly have been, had he bought more of any: 

one ſort and leis of another. What number of ſheep did he 


. 


buy? „ 
Js £3 44 e 


Vir. Qutsrton 427, Mr. T. Mos. 

The rectangle under the two diagonals of any trapezium 

dran into twice the coſine of the angle contained by them 

the radius being 1) is equal to the difference of the aggre- 

gates of the ſquares of the oppoſite ſides of the trapezium ; 
an 


* 


* 


* 


48 Lavizy DIAA TRA. {Beighton] ., 1159 
and the area of the trapezium is equal to one-fourth of thei 
ſame difference, drawn into the tangent of the ſaid angle. A 


demonſtration of this is required. 


Z VIII. Quxs riox 428, by Mr. Lionel Charlton. 3 


The ſum (200) of the two extremes, and the ſam (300) f 

the four means of ſix numbers in continued geometrical pro- 

portion being given; ta find the numbers themſelves, by an 

equation not exceeding a quadratic. e. 

„ This queſtion, Mr Charlton obſerves, was propoſed to 

* him by a Gentleman at the mathematical college at Edin - 
* burgh.” | 


IX. QuzsT1oN 429, by Mr. Walter Trott. 

Two ſhips, A and J, ſail from a certain port, in north 
latitude, to two other ports lying under the equinoctial line, 
at the diſtance of 6664 leagues from each other. The «ſhip 
A, ſteering full ſouth (which was her direct courſe), made 
her port in 15 days; but B, though ſhe ſteered the ſhorteſt 
courſe poſſible, and run at the ſame rate as 4, did not ar- 
rive at her port till the end of 25 days. Now I demand the 
latitude of the port ſailed from, and the true diſtance run by 
Es. Eo y 

X. QuesTron 430, / Mr, Henry Watſon, - 
In a given triangle (whoſe three ſides are 40, 50, and 60). 
to deſcribe the greateſt ellipſis poſible; and to determine the 
ar2a, and the principal diameters thereof. 
This . or one like it, was printed in the Ladies 
« Diary for 1739, but never was anſwered in any ſuccecd- 
« ing Diary, or elſewhere, that I have been able to diſcover. 
« Your propoſing of it, at this time, will oblige many of 
your readers, and particularly your, humble ſervant, 
edt wee HENRY WATSON.” 


"Y £85. 


kf 


XI. QuxsT1oN 431, by Mr. W. Bevil. 
Suppoſe a round poſt one foot in diameter, and fixed 
perpendicular to the horizon, on which are wound 100 
rounds: of Manchelter binding (one upon another) whoſe 
thickneſs is one twenty-eighth of an inch. Now, if a per. 
ſon takes hold of the extremity of the outward end, and 
moves round the ſaid polt until he has unwrapt it all, how 
many yards will he have travelled when he arrives at the 
end of his journey, always keeping as far from the poſt a5 
the binding will admit him? ' 
<3 i $085k? e XII. Quss- 


het , Y 


0. 44. New QuesT10NS. . 20 
T7 57 3 ” : | . ; 
fel XII. QutsT10N 432, by Mr. Edw. Rollinſon. 
| From the equation 7 x32 — Ax 25 = P ZZ) UN X 
to determine the general relation of x and 2; and alſo to 
fnd ia what circumftances of the coefficients u, u, p, 9. 
that relation can be expreſſed in finite terms. 

* Dr. BRoox TavLoR, in his INCREMENTS, after hav- 


* 
o) of 
pro- 


y an * ing given a ſolution of that caſe where A4, 224, 

1 *p=1, and q=r, (in which there ſeems to be a miſtake) 
d to * ſays, that if the coefficients be changed, it does not ap- 
din- WF © pear to him that x can be . in terms of z, by 


* a finite equation.” | 


XIII. Quesr. 433, by Mr. R. Weſton, Diſcip. Landenii. 


ve, If a ſtraight, uniform, lender rod, or bar, of heavy metal, 
F; of a given Jength, be left to deſcend after being ſer caning, 
we Win a given polition, with its lower end (2) on the immoveable 


horizontal plane AB, ¶ See the fig. to the ſlut. ] and its 
upper end (n) full againſt the immoveable vertical plane 40 
E(the lower end being at liberty to ſlide freely along the firſſ- 
mentioned plane, while the upper end is deſcending), what 
will be the poſition of the rod when it ſhall ceaſe to touch 
the ſaid vertical plane? how long will it then have been in 
motion? and how far from the point A will the end (-) 


60). ſtrike the horizontal plane? 
the a 
lies Parzs QuesT1 ox, by Mr, O'Cavanah, 7 Dublin. 
d- ; 4 
er. A pert young exciſeman, who boaſted his knowledge 
of In gauging of veſſels, and taking an ullage, f 
A wager would lay, his ſk] to make good; 
2 And the caſe we propas'd for his trial thus ſtood: 


© Eighteen inches, five tenths, a caſk's length is given: 
* The heads, which are equal, are each thirty-ſeven“. 
© It likewiſe is knowa,' that ſuch is the make, | 


ced * The caſſc it is formed the leaſt + wood to take. 

100 To find the content quite baffled his art; eg 

ole WF But he hopes you the method next year will impart. 

” wh | »» Fach head diam. is 37 inches. 

o | + The ſuperficies is the leaſt poſſible. | BY 

the | r . * 

28 RE” 
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1758. 
Queſtions anſwered. : 


I. QuesT. 421 anſwered by Mr. W. Bacon, of Ipſwich, 
Let the ſhare of A be S= x ; then that of B will be — I. 


and that of C'= x + 70 (by the queſt.); whence 2x + ”y + 


70 = 1500 (by the quelt.) and conſequently x = = 22 
520. Therefore the ſhare of 4 was 5201. that of B zool. 
and that of C 5gol. 


The ſame anſwered by Mr. R. Flitcon. 


Let 4x, zx, and 4x +170 denote the ſhares of A, B, and 
C, reſpectively; then will xx x + 50'= r506 (per queſtion): 
Whence x = 130; and the three ſhares 520, 390, and 590 
pounds. 1 | * 


Thus the problem is alſo anſwered by Mr. V. Bamffell, 
Mr. Edw. Barraſt, Mr. Fra. Bell, Mr. Fa. Beresford, Mr. 
7. Chapman, Mr. G. Clarke, Mr. E. Cock, Mr. T. Corbett, 
Mr. 7a. Fellowes, Mr. 7a. Giles, 22 Hampſon. Mr. F. 
Hare, Mr. W. Harriſex, Mr. G. Hickes, Mr. W. Honnor, 
Mr. T. Howe, Mr. R. Hudſon, Mr. T. Jeffery, Mr. F. John. 
fon, Mr. T. Knight, Mr. E. Langworth, Mr. J. Lewin, Mi. 
IV. Litſon, Mr. R. Marſh, Mr. W. Matheauſon, Mr. Herbert 
Nokes, Mr. 7. Rennard, Mr. R. Richardſon, Mr. Fof. Rofe, 
Mr. Alex. Rowe, Mr. T. Sandling, Miſs T. S—1, Mr. 70% 
Scott, Mr. Z. Sims, Sinbad, Mr. G. Stapley, Mr. H. Ste 
Phens, Mr. J. Stothart, Mr. R. Walton, and many others. 


II. Ques! 


M9. > 11 © <3 i OO AD 


' 


= qcCr Tr FS MR EqS rH (IA a= 
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II. Quxs r. 422 anſwered by Mr. J. Hampſon, of Leigh, 


| 


Let A be the place of the cannon, I that of the target, 
and C that of the ſpectator; and in 8 
GA take CD =CB: Then the ſound 
of the. cannon will be at D, on the 
ball's ſtriking the target at B; and fo 
AD will be to {1B in the given pro- 
portion of 2 to 3 (by the queſtion). 
bputting, therefore, 43 = 3a, AD = 
24, and BC (CD) = x, we have AC 
E=x +24; and from thence (by Euc. 
47.1.) xx ＋ 44 $aaa=xx +9gaa: A B 
From which x = V = 2084 yards. 

In the very ſame manner it is anſwered by Mr. IV. lien, 
Mr. 7. Bank, Mr. Ja. Beresford, Mr. V. Bevil, Birchoue- 


Ly renjisr, Mr. 7. Chapman, Mr. Z. Corbett, Mr. J. Herrington, 
4 Mr. E. Hicks, Mr. J. Tour! Mr; W. Honnor, Mr. T. Howe, 
Mr. R. Hud/in, Mr. F. Milbourn, Mr. J. Rennard, Mr. T. 
4 — Sims, Mr. H. Stephens, Mr. W. Stoker, Mr. W. Terrill, Mr. 


J. Wilſon, and ſeveral others. 


III. QuzesT10Nn 423 anſwered by Mr, Will, Kingſton, 
| | of Bath, i: 


Let A, B, C, and D be the four given points: Biſect A B 

in E, and CD in F; then aſſuming P 

590 for the required point, and puttin 
AE >BE=8a, I. 

x, and FP = z, we ſhall (by the 

2 12th of the ad of Simpſon's N 6 

Mr. have 4P* +B P* Z E xx, and 

in, DP* +CP> = 2bb + 2zz: Hence 

„ E. AP* + BP* + DP* +CP* =20a 


nor, + 2bb.+2xx + 222, a minimum: 
9% And conſequently xx + zz (EP* + 
Mr. TP:) a minimum alſo; which will evi- 


ber  dently be when EP-+FP is a min. 

wh that is, when EP and FP make a right $ 

700 line; and EP will then be = FP; becauſe (by Euc. 9. 2.) 

Ste- the ſum of the ſquares of the two parts of a line equally 

ay divided is always leſs than the ſum of the ſquares of the 
parts, when the line is divided unequally. | 

Tic Wins | TS” The 


52 | Lavies DIARIE S. Simpſon] 1758. 


The ſame anſwered by Mr. W. Lucas. 


Let J, B, C, and D repreſent the four given points, and 
P any point taken at pleaſure; let PE and PF be drawn 
to bifect J and DC in E and F; then (by a theorem in 


geometry) AP? + PAE +2 EP?, and D P* + 


„Pi =2DF* + 2FP2>,; therefore 2 + B P* + DP? + 
CP: =2 Xn + DF +EP* +FP*, a minimum (per 
dqueſt.); and conſequently: EP + FP a minimum allo : 
But, drawing P0 to biſect EF, we get £ P? + F P>. = 
2 Ji 25%: Therefore PO a minimum, and ſo P9 
being o, O muſt be the point required. . 
Ta this manner, and from the very ſame property, the 
problem is elegantly ſolved by Mr. Rob. Butler, Mr. Patrick 
CGavuiah, and Mr. IJ. Davies. N 5 


anf wered by Mr. Tho. Baxtondan, 


IV. QuSssTION 424 
le Propifers 


| Let the Zs P. and BAR be the given elevations of 
the top and baſe of the tower 
 «bove the plane of the horizon 
AB, at the firſt ſtation A; let 
be the ſecond ſtation, and 
D its perpendicular diſtance 
below the plane A E of the 
firſt, In BC produced, ſuppoſe 
F to be taken S DE; let FX 
CA, and let EF, EB, Fx, 
and 4D be drawn. Then, be- 
cane DE is = and F EEK oi tn 5 
will alſo be = and || DC, and conſequently the 4 E FB 
=DCB)= the complement of the given elevation at the 
 Jerond ſtation D. Now, from A D (ioo) and the Z DA 
(zo). we have given A =99'5396, and DE (FC) = 
95846: and it will be as rad. : tang. BCA (60®) (:: BC 
: BA) :: FC: KA =16'601: from which, together with 
AE and the contained ( K AE (135%), the Z AX E will 
be found.= 38 59“. Moreover the Is FBE and FHR 
being both right ones, it will be rang. BFE (512 300%): 
tang, B H&K (699) :: (BE: BRK) :: in. BN H (38* 59, 
: fin. BE K = 60 5': whence JB E is alſo, given = 
80% 56“, AEB=54%4': from which, and AE (= 99*5396) 
will be found 4B =8r*6:x; and from thence BCS A7 12, 
GR= 1734, and RC= 29˙77 = the tower's true . 
n 


ny Hy Fi 2K 


9 11 — — oat 


as 9 o-=® 


Il duc 9 


3 — Ha ]-_ oo 


* 


No. 34a. QuesTIONS ANSWERED. N 
An Algebraic Solution to the ſame by Mr. Rich. Mallock. 


I have ſome reaſon to believe that this queſtion is wrong 
printed, viz. north for ſouth, or north-eait for ſouth-eaſt; 
which being corrected, I ſolve it thus. 

Let DE be the perpendicular diſtance of the ſecond ſta- 
tion D, below the horizontal plane 
(ABE) of the firſt ſtation 7; in CB 
(the tower's height) produced, take B 
=ED; join D, H, and upon A let 
fall the perpendicular E Ff. | 
By means of 1 (= 100) and the 
given ZDAE(=52? 30')TIhnd ED (= 
 BH)=9'58458, and AE =99'52955; 
from which laſt FF (EF) S 79'3853. 
Now put FF e, 
and BC=x; and let 1 and denote . 
the tangents of the complements (30.7 D | 
and Z C'D) of the tower's elevation at | 
the two {tations 4 and ): Then (by trigonometry) 54 = 
**, and HD =x# xx +b = BE (becauſe B V being | and 
ED, BE w;!l alſo befand=#D). Hence B F=mx —c; 
and conſequently mx — cl? ee = E , (Eu. 47. 1.): 


296 


5 : me und 20 
which ordered, gives xx — — — . 
7, An m — u 


in numbers, xx — 193*'Iix - 68778; whence x =96*535 
= 49'44; that is, the tower's height above I is either 
47'1x yards, or 146 yards; from the former whereof the 


| required diſtance {4 B is found = 8r*5 yards. | 


In the very ſame manner the problem is anſwered by Mr. 
. Allen, Mr. R. Butler, Birchoverenjis, Mr. W, Marſhall, 
Mr, J. Milbourn, Mr. S. Townirow, and Mr. W. Stoker, 


V. QuesT1on 425 anſwered by Mr. O'Cavanah. | 


In the caſe propoſed, where the ſums of the ſquares of 
the oppoſite ſides of the trape- | / 
zium are equal (and where the 
diagonals do, therefore, cut each 
other at right angles) the pro- 
blem may be thus conſtructed. 

— Having made 415 and AZ 
perpendicular to each. other, 
and equal each to any one of 
the given ſides (as 35) from the 
centers B and E with rad! equal 
to the two oppoſite ſides (25 and 
31) let two ares be bed, 

| 3 


ſo ſhall 4BCD (when AD and CD are drawn) be the tra- 
pezium ſought. | | 

For the s ABD and EAC are equal, being both com- 
plements of CAB, to a right angle (by conſtruction), and 
the ſides 4B, BD, AE, AC, containing them, are alſo re- 
1] _ equal (by conſtruction): Whence the remaining 
ides AD and EC muſt neceſſarily be equal. Alſo 4 B* — 
AD* (= BF* — DF) = BC* — D, and therefore 
AB* + DG* = 4D* + ÞC'?, that is, in the preſent caſe, 
35* + DCIS ZI +25?, and conſequently DC'= rg, as 


eaſy, whereby the area comes out = 4A. 1R. 384 P.*_ 


Mr. . Harriſon, Mr. J. Honey, Mr. R. Mallock, Mr. 7. 
Pearce, Mr. V. Stoker, and Mr. W. Terrill (whoſe ſolutions 


inveſtigation of this problem. | 

* Since the ſums of the ſquares of the oppoſite ſides of the 
\ * trapezium 4BCD are equal (by the queſtion), the dia- 
f runes will therefore cut each cther at right angles in F: 
* 10 that, putting BC(=25)=a, BA(=35)=#, DA (=31) 


*x:b+a:t:b—a AFC = E242; and x; b+c 


216 — C : BF —DF = 2 2 2 whence AF = 


55 bh — cc 


—aa 3 
, and BF = ＋ 
2 x 2 2 * 


— 2 N 2 
bh —ag e 9 =6bb; from which equa- 


2 x 2 * 
* tion 2x* —aa+ccxaxx+bb—oagal” + bob—cift =o, 


- and conſequently 


« * 
6 * 
a — 

2 


31 


This ſolved, gives x = wha 7 V 5544 — 1 * way 


23779; and the area ſought (==) = 4A. 1 R. 38 8 


4 general Solution of the ſame Problem ly Birchoverenſis. 


Let the given ſides Di, AB, BC, CD of the trapezium 
be denoted by 3, b, c, and 4 reſpectively; and let each 
of the equal diagonals C, BZ, be called x: Then 
5 | (u oſing 


* * 1 —— 


» 
C 


1 


The numerical calculation at large may be ſeen at p. 129 
Hutton's Meuſuiaiion, 


54 LADIES“ Diaries. [Simpſon] 1158. 
interſecting in C; draw AC, and alſo BD Land = thereto; 


it ought to be. The numerical ſolution is from hence very 


g gree in almoſt every ſtep) give the following analytical 


ge, GD (=19) = d, and FC (= 5D) = x, fcc ſhall have 


No. 5. Qu Es TIOMSARSWERE BD. "55 
(ſuppoſing DE and CF to be LAB, | 
and DG | 4B) we ſhall have b: x Fa D 


a :: K- 4: BE — AE ; 
[ | x FOIL © 3 
whence AE = E222 , and DE 
: A 2 X HH aal! 
- | 7 7 1 g 2 
i In the ſame manner BF e, | 
| M r . | 
/ LA CE a x T Dec 8 


3 
* 


wently DG (EF=AB—AE—BF)= ESE, 


'rom which (becauſe DU —DG? 262 CF - DE) 
ve get v 4bbdd — 4x4 + aa + cc xx — 24 + co = 
—x4 + cc + bb x 2xx — bb — c l — : 

—x* + aa + bbxaxx*'—bb—aal*; whence, by 
nrolution and proper reduction, there reſults 2x5 — 
ja +05 + cc +dd x x 2aacc + 2bbdd— aac x bb + ad 
rx+aace—bbdd x aa +$cc—bb—dd = o; from 
yhich x may be found, let the values of a, b, c, and 4 be 
rhat they will: But, in the caſe propoied, aa + cc being 
E bb + dd, the laſt term will vaniſh, and we ſhall have 
* —244+3CCXxXX—2aacc=bbddH+aamtdcc* =ec, 

"Co 


bich ſolved, gives x = of —— = V Sbdd Acc aa 


37.9005. Whence the area ABCD (=4 xx) = 71842145 
4A. 1 R. 39*2145P. "al 


ef. V. Allen, Ja. Bank, T. Baxtonden, T. Barker, Ja. 
P:reeford,; R. Builer, R. Flitcon, Joſs Herrington, J. Hamp- 
In, R. Hudſon, W. King fton, MW. Litfn, V. Lucas, M. Mar- 
ball, W. Matheſon, Penovius, R. Richardſon, Alex. Rowe, 
. Spicer, J. Thompſon, and J. Wilſon, allo favoured us 
ith ſolutions to this problem. Pits 3 $25. by 45} 


[— 1 


. , 
A 1 


4943 


VI. Quss r 10N 4.26 anſwered by Mr. x: Charlton 5= | 


Let x, y, and z repreſent the ſheep bought of each ſort, 
ad a, b, and c the given prices paid for each ſort per head 
hettively; then will ax + by + cz = 1200 (= 12 and xx 
%) + 22 a minimum (by the queſtion). Now, ſeeing 287 

| N 
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* 


12 


two of the quantities x, 3, z, may be here varied indep u 
dently of the other, we ſhall (by making x and y to 10 F 


while z remains conſtant) have ax + by = ©, and 2R 1. 


b 4 . ; : , ol 5 — 
25% o; from whence x = — 2 = — = and therefl 


Ax 2 | „* | 
y =—. In the very ſame manner 2 = — ; Whence, | 
A | 8 40 - rs" k a a 4 s ! 4 


_ ſubſtitution, ax + 5 ＋ S d; and conſequently x 

1 ad Er a u# 2 3 
er whence y is alſo given = 32, and 2 
In the very ſame manner the problem is refolved by vi 
T. Baxtonden, Mr. R. Butler, and Mr. V. Lucas; and ir 
manner very little different, &y Mr. W. Allen, Mr. IV. Hen 
Mr. J. Fell5ws, Mr. R. Flitcon, Mr. F. Honey, Mr. T. Hou 
Mr. R. Hudſn, Mr. . en. Penovius, Mr. off. Seu 
Mr. W. Spicer, Mr. V. Terrill, and Mr. F. Tpompſon. 


VII. QuesTiOoN 427 anſwered by Mr. J. Thompſu 
RS : of Witherly Bridge, 1 75 


In the trapezium ABCD, put 46 = m, BG 1, CC 7 
DG = 4, area 4B CD = A. x 8 LI 
and y for the ſine and coſine of tay rigs in the 
the Z AG D; then, by a known re boat -/ - 
: | Ab = mm + nn + i AE ms 
| : * n . p 
theorem, J 5g. * A OP nf 
| 20qy * bn 
| ID = mm +9q=— * 
8 | 2MTy _ 5 a 
Aud 5pGr =mn+pp= | © + Bs 


"Whence, by equal ſubtraction, AHA DC? = AD = BC" 
"mn+pq+mq+npxay=mS+pxu+qx2y=A 
Dx zy. Again, by a known theorem, u + up 


PCX TR = 2 A, or n R =2.4; hence; 


= ———— r and ADC AD 
XxX A. 2. E. D. 


4 y : : gy . ads . . 
CoROLLBRY. From the equation * the area of any traf 


zium is equal to half the rectangle under the two diag! 
drawn into the ſine of the angle contained by them. 


” | 4 * 


'F No. 55- e e ANSWERED. 1 3 


7 he js fn anſwered by Mr. Moſs the Por, | 


pre the aging J to be biſected in M; and havin 1 
Net fal Ls BE and DF, draw BH || AC, meeting D 

produced, in H. It is well known, that 43 — BC>= 
2ACX ME, and CD — AD* =2 AC X MF: Whence, 
| by equal diem, AB» 44 — 782675 AD* =2 ACX 


.. 


by N 1OxXBD=JOXBHX r Ncrahr 
nd 1t 

„rad. tang, G Es 
05 * — 7 Again, DH = BH X ad- 1 2 jo C 
x DH (= area ABCD) = 1 AC X BH X TE = 


ECD = BG — AD x AI . 2 5 


Mell Fa, Bank, W. Boil, Birchwerenf 47, R. Butler, M. 
Davies,  W. Kin gon, V. Lucas, Penovius, W. Spicer, and 
7. Wilſon, have ff obliged us with anſwers to this pro- 
blem; all whereof have a near reſemblance to the one, Or 


the other, of thoſe above exhibited. 


>, VIII. QuzsT10n 428 anſwered by Mr. Robert Butler. 
Let a= the firſt term, 7 common ratio; then a+ ar 
tart T e N = ] = 500, and 4 
75 FI = 200 (per queſtion). Multiply theſe two | equa» | 


tons croſs-wiſe; whence 2x75 —=1=5x75 NIN 7 21. 
0 Now put 2x T, and 22 =r— 1; then will x E r, 
nd * — z r; therefore, by ſubſtitution, x+ 20 - — 26 
ä ————ß5ð5—— 
Sar +x—25 ; which, being expanded, gives 


19 = x4 — 30xx22; whence XX = 15 +4/244X 22; 


therefore 2 = : — = *22057- Hence r = 


VIS +244 —1I 
14412, and a = 27'527 : Therefore the {ix numbers anſwer- 
ing the queſtion a are 27527, 39794, 57*56, 8295, 119 85. and 
172473. * 


In this manner the problem is reſolved Th Mr. V. W 
7 


tra} 
gone 


— 
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The ſame anfvered by Mell. Ja. Bank and J. Wilſon, 


Let x and 2 reprefea the two middle terms, and put hy 2 
200, and c = 25 Then, * 2 queſtion, x +z += — 


＋ = , and = = : +5 2 = a, or (by reduction) * 2 


* 2 ＋ x3 ＋ 1 = ey and xs ＋ 25 Sax 23; which, 
by putting / +2 and p=x2, will become 21 25. 
Sep, and 55 — 5p533 +:5p? 5 =ap®; from the former 


whereof we have p = 8 - . ; which value, ſubſtituted in 


A ; 0 | 17 6 
the latter, gives 55 — T e a — 
en ST) 


Whence 2 LAT x 5 = c?, and conſequently 12 

. 
N 

Hence 9 (= 


= 50 * 61 — 250 = 240,51248 
) = 25900c0 — 4320000 61 
25 2 2 8 Ee 


— — — 6 00 
= (= ee - 2 


2539269; from whence the numbers are und to be 27˙714 
39˙939, 57˙559, 825 "952, x19" 55, and 172 ˙ 86. 


.'The ſome Oe ion arfwered by Mr. William Davies, 
Put 24 = 200 the ſum of the two extremes, 3 4 = 300 


the ſum of the four means, a — ax = the brit term, a+ 
ax S the laſt term, and y = the common ratio: Then 


: and x 


a—ax 2 82 = . 4 x, and therefore 53 2 . alſo 
n 


"4 2 : 
whence gf = 42 RE - 4 1 — 


— +22 = = e's C384) Hence we hare 


and conſequently J 


7 I 


= 0n,.50—1 xx 
—_— FE - 3 from which, by redugi pd 


+ 10) —10 6? xx mack", or 19 x4 + 480x* = 


256; ſolved x = * 2 LED 22> .. whence the reſt mi 


be found, | | la 


8. 1 Qs Tioxs Ans WEA E o. 59 
In this manner the ſolution is alſo given by Mr. Richard 
. Malleck. * . | | 


= The ſame anſwered by Mr. T. Barker, of Weſthall, 
x Xx 68%" "Bi GURU, 3 | 
Z es 
Let x - and x-+ y denote the third and fourth numbers 
N (putting a = 200 and þ = 200). Then (by the queſtion) we 
| J an EN ons, x — 
Il bare 2, and 2x . 
4 gere x ＋ * EE, mn 
. . | 
TE + — =b;' which, cleared of fractions, give 2 x5 + 
gta | | | | | 
%% ＋ ro- 2Xx 5 ＋ , and 4x3 + 
\* 4* 5 2 u x x — 959 from the laſt whereof we obtain 
= i 22 AIRES Now ſubſtitute the value of yy in the 
148. ocher equation from whence, after proper reduction, there 


a ＋ 5 


S ' 
* 


will come out x x + 


x x = =; which, ſolved; gives 


«= Lag #360 599 onsb; therefore y 
= 12696; and the fix numbers ſought are 27˙72, 39˙964, 
57*564, 82*952, 119*'44and 17228. e . 

In this laſt way, and by the very ſame ſubſtitution, the 
problem is alſo anſwered by Mr. . Spicer; and in a man- 
les. ner very little different, by Mr. . Bevil, Bircboverenſis, 


5 and Mr. V. Ningſton. 

11 | | 
Chen De ſame anſwered by Mr. Hugh Brown. 
allo | 


Let the two extremes be denoted by a —x and a x 
| then, putting the given ſum of the four means = 5, the ſum 
: 34; WF of the xt, zd, zd, 4th, and 5th terms will be = b + a x, 

and that of the 2d, 3d, 4th, 5th, and 6th terms =b + a+ x: 
tly ) Whence (by the nature of proportionals) it is manifeſt, that 

the firſt term is to the ſecond as b +@a—x to b+a+x, 
have or as 1 to e But the ratio of the firſt term to 
| ie ſixth is the quintuplicate of that of the firſt to the 


*** | oa 
164 ſecond, that is, 2 — 5 — 7 — = J - From whence, put- 


i | 5 — 2 4 
me ing c BL 2 co, we get xXx co +x}* T= =a x 
| 10c4x 


7 _ 
Ls 
_—_ UC 
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10c* x ＋ 20 x3 +2x5; and conſequently x4 + —— Ml 
i 
a2 2 — 3 2 4 . 
* 10 C Xx = *: Whence x will be found, and, 


s CS % . C 2 a 
from thence, all the other quantities ſought. 


IX. QuesTiIoN 429 anſwered by\Mr, W. Spicer. 


Let A be the port failed from, and B and C the port 
to which the two ſhips are bound. Then, in 
the right-angled ſpherical triangle AC, ve 6 
have given the baſe BC, and the ratio of A 
AB to AC, as 5 to 3: Therefore, putting 
a = coline BC (33 20 and x ='coline + 
AC (or + A) we ſhall (by a well known 
theorem) have 4x3 — 3 x = coſine of AC, 
and 16 * —20x3 + 5x = coſine of AB; Fo 7 
and therefore (per ſpherics) 1 (rad.):a:: | 
4x3 —3x:16x5 —20x3 +5 x: and con- 
ſequently 16 x4 — 20x* ＋ =4nx?* — 3a; which ſolved, 


gives x = of 1 Ann al = 990091; anſwer- || 


ing to an arch of 894 21”. Therefore AC = 24? 13, 3 

or 145305 miles; and 4B ==.40® 21 45”, or 2421*75 miles. 
Mr. OCavanab, Penmius, and Mr, . Stoker, anſwer it 

exactly in the ſame manner. "AP 


X. QueEsST1ON 430 anſwered by Penovius, 


Draw. the tangent GH, and the conjugate diameter EF, 
parallel to BC. Put BD = DC = 20 
D, AD = 51478 = a, the line of the 
angle at D (749 30 300% =, and D 
=x; then will AI = a x, 612 


* : x 4 — x, by ſimilar triangles; 
and, by the property of the ellipſis, E C 


2 - 3 whence bx N © 


is a maximum; in fluxions 2axx — 
133 1 

3X * x S2 o, and x = OY whence EF 

5 1476745 


= 22, and the area of the ellipſis = N — 599˙ 8595 


No. 55. Qs Tiens ANSWERED.” 6c 
Now put the tranſverſe 1 =y, and the conjugate 2; 
then, by conics, yz = TAS 2 2, and yy +22 = £0 


1 = 4m; from which y +2 = 2, and y— 2 — 


— a \ $= 33229256 
mu- u; whence Vn +3 = Vm u 3 


the principal diameters required. - 


CoROLLARY x. All the * of the triangle are biſected 


orts by the points of contact; and the center of the ellipſis coin- 
cides with the center of gravity of the triangle. 5 


CoROLLARY 2. The area A : the area of the ellipſe : : 
v: 371416. Hence'the areas of all triangles circumſcribing 
the ſame ellipſis, having their ſides biſected by the points of 
contact, are equal: When g = rx, the triangle is iſoſceles; 
and equilateral, when the ellipſis becomes a circle. 


Mr. O'Cavanah, after demonſtrating geometrically, that 
the leaſt triangle that can be deſcribed about any oval fi- 
gure, will have all its {des biſected by the points of con- 
tact, derives, by a different method, the very ſame conclu- 
ſions above exhibited; and farther adds, by way of note, 
That the greateſt parabola that can be deſcribed in a given 
triangle, may be determined by the ſame method; the area 
thereof being to that of the triangle, as 4/3 is to 2; which 
proportion is general, whatever the ſpecies of the triangle 
If is, cr which ever of its ſides the baſe of the parabola is 
ſuppoſed to ſtand upon.“ © Thoſe perſons (continues he) 
are therefore miſtaken, who make the area to be greater 
* or leſs, according as the baſe is made to coincide with this, 
* or that ſide of the triangle.-——The axis of the parabola 
will not be perpendicular to the baſe of the triangle, but 
parallel to a line drawn from the vertex to biſect the baſe,- 


EF, 


I, QuesT1ON 431 anſaered by the Propeſer, Mr. Bevil, 


Let a = diameter of the poſt, þ = twice the thickneſs of 
he binding, 2 = number of rounds, f=a + u, and c = 
WF: 14159 &c. the? will f, /- , f— 26, — 36, &c. be the 
diameter of the poſt and binding, after o, r, 2, 3, &c. rounds 

re diſengaged; and /, cx2f—b, cx 3f— 36, &c. will 
2 the length diſengaged in x, 2, 3, &c. rounds reſpectively. 
But, if 4 be taken to denote the diameter, and - the length 
or the part diſergaged, at the end of any number (7) of 
bunds; then (the length unwrapped at the end of the next 
Diary Math. Vol. III. G | | round 


Mr. IW. King ton: ſolves it in a manner very little different. | 


E 
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round after, being = s + cd) it appears (by p. 163 of 
Simpſon's Fluxions) that the diſtance moved over in un- 
wrapping that round, will be = CY — — =265+ccd. 
Now, when 2 = o, then d , and «= o; therefore, in the 
firſt round, 2cs +ccd = c. When r =, then 4 
f—b, Sc, and conſequently 2cs + cod = a2 e 
—ccb = cc x3/ —b. When r = 2, then 4 = f— 26, 
2 2f@-b; and therefore 20 Tce =ecn 5f— ab: 
In the ſame manner, when r= 3, then 2c +ccd ce 
 7f/—96, &c. Now, by collecting all theſe values of 2c; 
+ ccd together, we get the two following ſeries, viz. ccf 
2:21+3+;+7+%ﬆ. and —ccbx: 0+1x+4 + 9, &c. 
Where each ſeries is to be continued to j terms: Theſe {e- | 
rieſes being ſummed, we have cf x mn - ch HEA. nur, 
21 — fue enn, — 5b. 1— 1. 22 — 1 26 M. 1 F. the 
diſtance fought. | | | 

In this manner the ſolution is alſo given by Mr. R. Butler, 


The ſame anſwered by Mr. H. Watſon. 


Let a= the ſemi-diameter of the poſt, þ = the thicknei 
of the binding wrapped | | 

thereon, -2 = the whole 
number of rounds at firſt, 
x = the number of rounds 
-unwrapped at the end of 
any time, and «4 = the 
length of the part diſen- 
gaged at that time: And, 
ſuppoſing N and M to be 


'wo 3 of the end of 9215 | | A 
he line indefinitely near to each other, to the points 0 E 
contact zz and u, from the center C, let Cn and Cm be 50 

drawn. | | J 
It is evident, that @ + 7225 will be the ſemi- diameter © a 


the poſt and binding e and conſequently that tit 
length of the firſt round (computed. at the middle of th! 


binding's thickneſs) will be = p x a +#b — 4b (p bei! W 
put = 2 * 3*7416). In the ſame manner>the length of ile 
Jaſt of x rounds will be =px a +nb—x—+4,b, Ther: 
fore we have here the firſt and laſt terms of an arithmetici 
progreſhon, whereof the number of terms is x; whered! 


the ſam of the progreſſion is found = p x 2a + 22 . 


W- . Nor 
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Now, ſince the angles NnG and Mm are both righ 


ones, the angle Mm H will be = uCm; and therefore the 
figures Nin M and „Cn being fimilar, we have as Cn 


he i | | 1 
(a -x. 5) un () :: Nm (u): r 
But p x a ＋ = x. 6; and conſequently N M = 
＋— xx - Abx xx; whoſe fluent (pp-x 
a+1nb.4ixx —Fbx3) when x = , will be = 2npp x 


1a+3F9b = 1654320 inches (= 26 M. 1 F. nearly) = the 
diſtance ſought, 


N. B. If the curve AMB be conſidered as the involute 


of Archimedesr's (or any other kind of) ſpiral, the length 


thereof will be always found, by multiplying Mu and its 9 
fluxion together, dividing the product by the radius of h. 


curvature of the evolute, (at ), and then taking the fluent 
of the quotient, | 


XII. Quxsriox 432 anfwered by Mr. O'Cavanah, 
By diviſion, and extracting the ſquare root on both ſides 


of the propoſed equation, we have v4 - X 


= * s which, by ſubſtituting «= g, and y = 


NN I | ; y = N 
— — 7, is further transformed to = — 
3 | 1575 * Ye 


. 


IT+ u 1 | 
circular arcs whoſe tangents are y To 7 


we ſhall, by taking the fluent, have A +C = 1B 5 — 


being a conſtant arch, ſerving to correct the fluent. From 
this equation, when either of the quantities z or . is given, 
the other may be determined (from a table of tangents) 
in all caſes, except when imaginary quantities enter into 
the conſideration: Thus, z being ſuppoſed given, the tan- 


Lent u G22) will alſo be given; and from thence (by the 
„ G 2 rable) 


7 


——: whence, ſuppoſing A and B to denote the two | 


2 
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table) the arch B correſponding; whereby the arch 4 
(= AB 4 I — C), and its tangent y, will be known, and 


conſequently. x (= = X 1+) 


quantity, then may the relation of x and z be algebraically 
expreſſed by a finite equation For, here the fraction 7. 


where r and - are integers, may be aſſumed = is/ = 


and we ſhall have s X 4+ C=rB: But, if c be taken 
to denote the tangent of the arch C, that of A C wil 


| = -. Whence (by the theorem in the ſolution 
of Q. 388) the tangent of 5 X A+C will be had = 


- 


+ &c. + 


VWW= 


— 


r 
11 T Cory 


s 5—r e+yglf 


1— 2. | — + &c. which muſt neceſſarily be 


OQ &Q Pow A 1. — — | PI 


When , p, and 9 are ſach, that 4 * 5 is a rational 


— — 2 . 


3» 3-0 | 
+: 1 171— 1 17 —2 
3 &c. 


equal to the tangent of Br 2 * 


. A 3 1 NT - . * 
1. &c. where r and - being integers, the 


- 
n ——ᷣ—— OB 8 . — mw indict Re —_— S- — — = — 1 — 
—— 1 Crore Zac I ACA. AS r . — — 2 ©. — — Jac - h > = - 
—_— * — - - = — 4 
— — a 2 — — 2 — * — — —— — — - — — 


—— — 


ſerieſes will terminate, and the relation of y (= o/ _ — 1) 


— . Art 


and 1 ( > ) will therefore be expreſſed in finite terms. 
Mr. Rellinſon (the propoſer) anſwers this queſtion, in al- 
moſt the very ſame manner. Peter Walton has brought out 
an elegant ſolution to it, from p. 66 of Landen's Mathema- 
tical Lucubrations; and, in a way not greatly different, the 
ſolution is alſo given by Mr. R. Butler, and Mr. L. Charlton. 


—— — 


— — — — —— — rn — — — — — 


— 


. TC BEE. — —— — 
— — _— <A — — o — — — 2882 — bn 


XIII. QuzsT10N 433 ar/wered by Peter Walton. 


Let A d enote the force which, acting at the end u, at 
Tight angles to the rod, would accelerate the velocity of 
'that end about (G) the center of gravity of the rod, at the 
ſame rate as the ſaid velocity is accelerated by the action of 
the rod againſt /ZB; and let 4* denote the force which, 


acting at the end , at right angles to the rod, would denn 
5 i the 


_ 
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the velocity of that end about &, at the ſame rate as the 
faid velocity is retarded by the action of the rod againft 
AC: Alſo let « be the velocity of , or n, about &; v, the 
velocity of & towards the horizon; w, its velocity in a di- 
rection parallel to the horizon; t, the time the rod has been 
in motion, while it touches 4C; T, the time from the rod's 
ceaſing to touch AC; a, the diſtance of G from A B, at the 


nal | commencement of the motion; x, the diſtance of C from 
lly AB, at any time after the motion has commenced; 24, the 
p length of the rod; £ = 16 feet; and y V —xx , 
| = | 5 
45 Then will the abſolute weight of the rod, the preſſure, 
7 ; s 
71 againſt A B, and the preſſure againſt AC, be as 25, 5 | 
ken " as ” c_ 2 a 49 
vill and — reſpectively: And —.— * 7 will be = av, 
ion i 3 INES ar . 1 
= J = Rene = ty, 
| and a a ux. i | 3 
By means of which equations, we find gavw . = 
— & — 39%, While the rod continues to touch AC. 
'be Hence, by taking the correct fluents and expunging z and 
— a ba : 7 ihe * 1 f 
hh ©, we have's = LA N 2 —— E. 
pals dg — $$XXX R 
the Therefore au is VEL - ===. whoſe fluxion is o, 
. 8 s ; 4 p 1 3 : ) 
- x) and conſequently x = 72 when 47 =o, i. e. when the rod 
ceaſes t : h AC. Moreover is 2 . 
e V- eee 
- whoſe correct fluent, when x is 5 is the time required in, 
= the queſtion. | * IL f 
fon. After the rod has ceaſed to touch AC, (Al being = o, 
93 $ ü , qa i W 7 
and av invariable) we ſhall have , X — = v, 27 — I 
at x — = b, and av u. From which equation we get 
of 0 = © - mw 
wy uu =— 65x — 3 v: Hence, by taking the correct fluerts 
1 0 <4 1 2 — — 2 * 
ich, *punging 1, and putting d 9 5, we ſind 9 = 


2 bats 5 
& =D - % WY" * 

— II 8 = - LY —— PR — 3 
2 — —— S — — — * 

— N — — Q — 5 - 
2 — ns 1 — - 
7 DI —= —— —— —— — — — —_— 
- — >. 


N 
a 

— 2 5 

. . DE EETE ELD EE 


__— x FS — 
— 2 bh TY 
: 8 — — 


Jof gravity (C) is not in the 
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294/35 b— 35x __2Yaa— xx X 31h — . Conſe. 
Vaa + 3% %%% i 42 
* * „ 5 A - x V4 1 3 xx 2 l N I 

quently EMS 2 Vaa - xx x- 3X nr * 
time from the rod's ceaſing to touch AC, to its coincidence 
with AB, will be found; from whence and the given (inva- 


2d. 


riable) velocity „ of the eenter of gravity from the 


plane AC, during that time, the required diſtance of the 
end of the rod from AC will be obtained. . 


4 Mr. Z Cavanah has alſo obliged us with a ſolution to this 


very difficult problem, which 


agrees in every particular with e C 
that exhibited above. This gen- 03 + 
tleman, at the end of his ſolu- 307 2 


tion, ſubjoins the following re- 
mark : If the figure of the rod 
© ſhould be ſuch that the center 


middle point VM; then, putting — 7 | 
<h=nG, and i (= »P) = the B 1 1 
* diſtance of the center of oſcil- 2 

© lation (P) from the end A (confidered as the point of ſuſ. 
© penſion), it will appear, in like manner, that the celerity 
* with which the fald end recedes from the plane C, will 
; bfxc=y ws hi Ks 
be 2 575 > Fro 2. 1 this 3 13 2 
© maximum, the end () will quit the plane 40; after 
* which the relative celerity wherewith x recedes from 
MA, will be = 29 * = 2 TY: : wherein is a con- 
{tant quantity, to be determined (ke above) from the 


value of y, when the end u ceaſes to to touch the place 


C. | | LE 5 
* Note, That, in this author's ſolution, 4 = Mu, y = 
A H, c the firſt value of y, and F 16x feet. 


Pr 111 


121 


and LK=y, uppoſing LX to 


| the problem, that the fluent of 


x=c; andy b, will be the whole content of the veſlel. 1 
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PRIZzE Qu Bs Trion anſwered by Mr. E. Rollinſon. 


Let IBC repreſent the caſk or veſſel; put the given 
femi-length E [= c, and the | 

given ſemi-diameter (AH) at 
the end = ; put alſo /L=x, 


be variable, and 116: Then, 
the- fluxion of the curve e ſurface 


being 3*X416 * 2 v yz + xx, it 
follows, from the conditions of 


39 + xx ought to be a mini- 


* when that of x becomes D Bog C. 
equal to the given quantity IE. 

Hence, by the general rule for the reſolution of iſoperi- 
metrical problems (vid. p. 101 of Simpſon's Miſcellaneous 


Tracts) it appears that 7 BOAR — 4 = 0; none x is 
N 55 Jy + xx 

found 2 7 and conſequently 4 22 X Ap. log. 

1 nel 2 — 44 | 

2 2 2, -, anſwering to the catenaria; in which a= 


IG G when y = a, x will be = o). 


The equation of the curve being thus known, the fluxion 
of the generated ſolid, 3'1416 x y x, will be found = 


3˙1416 4 * — and conſequently the ſolid itſelf = 
yy — aa 
3˙1416 * 1 —aa+ Tax; the double of which, when 


But now to find à (which i 1s yet unknown), the general 
equation, when y = b,' uo x c, will give c=a x hyp. 


| b + bb —aa 5 bb © 
log. — — » p : 
| „ Or Fog H. L. 2 x ; which, 


15 putting = 2 2 v; will become hyp. log. v + „ 2 


CY 


F=*5v os the preſeat cafe); ; Whence v is found = 11788; x 


and from thence à = 31*383, Hence the content will come 
out 
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out 16121 cubic inches, or 69'79 wine - gallons. And th 
curye ſurface will be leſs. than that of the circumſcribin 
cylinder, in the proportion of 95˙54 to 100. 

The ſolution- by Mr. 1 here given, being th: 
only true one that came to hand before Candlemas-day, that 
gentleman is therefore intitled to a prize of 12 diaries, with: 


"i out the chance of drawing lots. | 
kl p | | | U \ . a | . 1 
/ the Felipſes in the Year 1158. 
There will this year be ſix eclipſes, four of the ſun, and 
tu of thei moon; whereof one of the moon only will bei 


vilible to the inhabitants of Great Britain. 5 | 
The iſt is of the ſun, January gth, at 6 in the evening, 


F 1 . 0 7 2 * 
Calculated by 4 n e ee Off Digi 
| Eclip. | Dark. | Eclip. | ark. Eelip.Eclipſec 
CO. £5 h. m. h. m. h. m.jh. m. h. m. 
* E LORE 5 4 225 2806 277 145 20 
OWundr . 
ne Derbyſhire 5 [4 23/5 16 1% 058 ni? * 
11 * 4 215 27/6 2007 138 19 
3 Rudruth, in Ty | 21 3c 
Mr. J. \ Loadpa „ 24 3% 23/7 168 22), z 
Gutteridge, Loughboro? [4 19 5 2516 1807 1108 17 


The zd is of the ſun, February 8th, between 4 and 5 in 
the morning, inviſible. 5 5 
The 4th is of the ſun, July 4th, at 9 in the morning, 
inviſible. Wy | n= ps | 
The.5th is of the moon, July 20th, at 5 in the afternoon, 
inviſible. | | | | 
The ſixth is of the ſun, December zoth, between 7 ands 
in the morning, inviſible, EE 
* Mr. Charles Brent obſerves (very juſtly) that thoſ: 
authors are miſtaken who affirm, That there can never hay: 
pen more than fix eclipſes in one year. Beſides thoſe men- V 
tioned above, he takes notice of a {mall ſolar defect of about colt 
half a digit, on Auguſt zd, between 10 and 11 at night; thre: 
which no other author has adverted to,—But whether the ; 
errors of the beſt tables extant, may not be ſufficient to 
reader the happening of ſuch an eclipſe doubtful, we do not F. 


undertake to decide. *. a 
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New Quęſtionc. 


with. Idreſſed ts Mr. U. Tr, who took the Liberty to aſk her 
2. 92 37 viz. What age? What fortune? 
And what height ſhe was ? © DONS 19 ; 
My height, fir, in inches, is three times my years; 
| My fortune their-ſquares will both ſhew;. 
ld Put all theſe together, there then, fir, appears 
Ide The number expos'd to your view.“ 64494. 
From which, fir, determine the things you requir'd; 
. And then, if more favours you want, 
Ng, As lovers of ſcience I always admir'd, 
ry Thoſe favours, perhaps; I may grant, 
„ ON 
8 II. Quss Trion 435, by Mr, P. O Cavanah. 
ts j 


A tortoife.once (or Æſop lies) 
Run with a hare, and won the prize; 
The hare, in the firſt minute's ſpace, - 
Four furlongs run o'th* deſtin'd race, 
While far behind her foe crept on, 
And only crawl'd the fourth of one: 
Puſs, looking back, obſerves the caſe, 
Diſdains her foe, and bates her pace: 
In the next minute ſhe run o'er _ 
But half the ground ſhe run before; 
And in the third was only reckon'd, 


* One half the r ſhe went the ſecond; 

b Decreaſing ſtill (as artiſts call) 
ing, In ratio geometrical : - [25 FU 

| Mean time the tortoiſe ſtill crept on, 
oon, At the ſame rate as he began: 7 
| Now deign to ſhew, ye learned fair, 

TI | In what time he o'ertook the hare. 
o III. QuesTION 436, by Mr. John Brickland, Teacher 
= of the Mathematics in Oxford. 


160- What is the fide of that equilateral triangle, whoſe area 
zout {colt as much paving at 8d. a foot, as the palliſadoing the 
ht; {three ſides did at a guinea a yard? | 


4 


to i IV. Quesrion 437, by Mr. Thomas Moſs. 


From the vertical * of a triangle (whoſe baſe is 70, 
and its two ſides 40 and 50) to draw a line, terminating 1. 
3 e 
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the vertex to the baſe, that the ſolid (or continual produd 


— —ͤ— — — 


28 vibrations of a pendulum, whoſe length is 38 inches and 


rhumb from the Lizard to the Capes of Virginia? 


the baſe, ſo as to be a mean proportional between the tw 
ſegments of the baſe made thereby. | 


V. QuzsT1on 438, by Mr. Peter Walton. 


To place three circles (whoſe radii are 10, 15, and 20) 6 
that three right lines may be drawn each, to touch all th: 
three circles. i 


VI. QuesT10N 439, by Mr. W. Bevil. 


The baſe of an iſoſceles triangle being given = 10, and 
each of the equal ſides = 60; ſo to draw a right line. fron 


under it and the two ſegments of the baſe ſhall be th: 
greateſt poſſible, W | Els he, 


VII. QuzsrT10N 440, by Mr. J. Fellows, of his Me 
'Je/ty's Ship Captain. i Ii 


Under the line (or very near) 
NE, SW, two ports do bear, 
Whoſe diſtance, if I rightly gueſs, 
Is fifty leagues, no more nor leſs; 
Between which ports a current goes, 
SE, three knots, as I ſuppoſe: 
The quere is, how mult I ſail - 
From northern port, in five-knot gale, 
That I the ſouthern port may make, 
In the leaſt time the thing can take ? 
And what that time will be, declare: 
TIl do as much for you next year, 


VIII. QuesT1ON 441, by Mr; Lionel Charlton, 


It being a common practice among ſhip-chandlers to make 
their log-lines 42 feet long, and their half-minute glaſſe 


an half: Quere, how far a ſhip's reckoning will yary fron 
the truth, that uſes only theſe, and ſails by mercator on ont 


IX. QuzsT10N 442, by Mr. J. Wilſon. 


dee ads and 2; whit havin 
2 2 - 
Given 15 * * 2 5 the root of any adfected equation 


to extract higher than a quadrati 
3 X. Qufe 


1, 


make 
laſſes 
and 
fron 
n one 


aving 
21100 
ratll. 


Eg 
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x. QuzsT10N, 443, by Mr. H. Watſon. 
From the equation 44000 ** ＋ I 2, to find both x and 
: in whole numbers. 7.55 Ä 
| XI. QuzsT10N 444, by Fr. Bell. 
A 1 having in his garden an elliptical fountain, 


whole greater diameter is 30, and the leſſer 24 feet, orders 
a free-ſtone walk to be made round it, to be every where 


of an equal breadth, and to take up juſt the ſame quantity 
of ground as the fountain itſelf : Quere, what muſt the 
E breadth of the walk be? 


XII. QuesT1On' 445, by Plus-Minds. 


One morning laſt ſummer. being in a gentleman's garden, 
I ſaw a very good horizontal ſun-dial, which was not fixed 
down, but neatly let into the poſt on which it ſtood : Taking 
hold of the gnomon, I pulled it towards me, thereby eleya- 
ting the ſouth ſide of the dial, {till keeping the gnomon in 
the plane of the meridian; Upon this, the ſhadow came for- 
ward from the hour-line of 7, till it marked 7h. 40m. and 
no nearer to the meridian, or 12 o'clock, would it come; 
for, if the dial was farther elevated, it turned back again: 
Now the day of the month (which I have forgot, and for 
private reaſons ſhould be glad to recolle&) is here required. 


XIII. QuzsT10n 446, by Mr. P. O'Cavanab, of Dublin, 


How muſt ] incloſe an acre of land into a garden, with a 
tence of 80 poles in circumference, ſo as to be able to form 
therein the longeſt ({iraight) walk poſſible, and what will that 
length be, ſuppoſing the breadth of the walk to be 10 feet? 


XIV. QuesrT. 447, by Peter Walton, Diſcip. Landenii. 


A chain, 10 yards long, conſiſting of indefinitely ſmall 
equal links, being laid ſtraight on an horizontal (perfectly 
polithed) plane, except one part, a yard in length, whic 
hangs down perpendicularly below the plane: In what time 
will the ſaid chain (drawn by the gravity of the deſcending 
part) entirely quit the plane? | K 


Pr1zE QuesT1ON, by Mr. G. Witchell. 


To determine the neareſt diſtance of the orbit of the ex- 
pected comet from that of the earth, together with the lon- 
gitude of the earth and comet in that — ſuppoſing, 
I. That the orbit of the earth is a circle. 2. That the tra- 

| jectory 
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üng minutes, are expreſſed by 4, 2,*x, 4, 5, &c. reſpectively 
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jectory of the comet is a parabola, whoſe focus is the cente 
of the earth's orbit. 3. That the perthelion diſtance of the 
comet is to the radius of the circle, as 0*5868 to 1. 4. That 
the inclination of the planes is 17? 2', the place of the pe. 
rihelion 37 30', and that of the deſcending node m 22 15. 


2 - 
— 
w 8 —_ * I : 
>— * 7 * „ 


e 
_. . Queffions anſwered. 


I. QuzsT1ON 434 anſwered by Mr. Tho. Baker, 1s Miji 
Q I. S——e, the'Propoeſer, N 


I” OUR age, dear Miſs, is twenty-one, your height is 5n 
rr three 3 55 e e 

Forty-four hundred pounds and ten, will juſt your fortune be. 
Algebraic Solution. | 


Let * repreſent the lady's age, then her height (in inches) 


will be 3 x, and her fortune (in pounds) = 10x x, by the con- 


ditions of the queſtion; from whence we have alfo given 
Ioxx + 3x +x= 4494; therefore xx + 0'4x = 4494, and 
conſequently x = 4/ 449*44 — 2 = 21. Hence the lady's age 
appears to be 21, her height five feet three inches, and her 
fortune 4410 pounds. | 3, 
In this manner the anſwer is given by Mr. WW. Aßoton, Mr 
G. and 7. Atkinſon, Mr. Bamfield,' Mr. Barras, Mr. | 
Brickland, Mr. Cha. Cave, Mr. J. aud V. Chapman, Mr. 7. 
Corbett, Mr. N. Cory, Mr. T. French, Mr. E. Hare, Mr. D. 
Haſtings, Mr. R. Hodges, Mr. T. Feffery, Mr. Sam. Mois 
Mr. G. Langley, Mr. J. Lewin, Mr. B. Lydal, Little Con. 
jurer, Mr. R. Marſh, Mathematicus, Mr. G. Nokes, Mr. 
N. Quant, Mr. Pet. Rogers, Mr. . Sauiſt, Mr. F. Thorn, 
Mr. 7:/. IWaftel, Mr. J. Mriter, and by a multitude of others. 


II. QuzsT108 435 anfwer:d by Mr. B. Lydal. 


Since the ſpaces run hy the hare, in the ſeveral ſucceed- 


it is plain, from addition only, that the whole ſpace gone 
| over 


= ck 
E 


Iker 10 the eu „e e 


P. 25: L. 31. for BP we apprehend ſhoold te read BY, | 
Line 22. for} DE read $DE. . for” * 135 * 5 
read EE gg degrees. . ; 


7. 26. 16 om the e. . road e | 


bb = „Note alſo, that 56-in omitted throughout whe; | 
Feng p of the ſolution. 1 235 
33. : Sn: the bottom, for 21*g104, read 29' 48243 8 
Iſo in the line below, for 15th is, read 25 1s 205049 
bs they are in the original, and both true. ES 
P. 34. l. 10. for + read 4, and the ſame throughout al | 

his ſolution, Likewjſein this Repe/. ſol ution, the different 
arts of the Ful, of a pyramid are uſed: as fimilar ſolids, 
rhich reudere ee eee een and i is, Wwe 6 
- aſſured, an error in prineiplec. 2 
Air fread'7y = b, L. 3, for 1 | 


7 38, 39, and 40. tho numbers. in 'the Neher. fols; 1 25 
rrong, and in the original they are right, or at leaſt ſo 
ear the truth as to ſhew that they have been computed 
om true principles; the error of the :Repoſ. numbers 
ould not 72700 ariſe from the decimal paris ufed in the .. 
ral operations, But as the method or principles of ſo- 
tion are not given us, we cannot ſa whether the miſtake - 
there or not, but are apt to ſuſpet — "Ald. 
1 to Q. 29 omitted. 
. 45+ J. 24. for chirty, read forty ; alſo in the Repor. 
lu, is the uſing or? Um inſtoad of 1142 (the velos. of 
pund in a ſecond) giving folutvont - agrecable to the laß 
provements ? Aer the 7 lola. to thin * too is nee 
other new one propeſed. 
P. 25 the Repos. is to the prize Q. for 1743 we a 
Fenend is Wrong, as e modern obliq I 
ofed instead of that at the creation. mY 5 | 
F. go. Q 35. an anſwer omi ved. 
P. 54. 1. 4 for-feet, read inches,—The f. ldi, of 80 5 
dne ls made 2367/9, inſtead- of 2375's 3 and dk eres 
ke hw mage > $242 Fe W 216 
. 8. 1.4 for; =>, read LING 2 
L. - 57. eo. folk. Q. 39. the numbers e 
ing to the ** . not N taten A 5 


2 


421 


1 p 1 
* 


4 Ker #0 the Rrostroxr of Enntong, 


ently accurate; and is it not a ridiculous and vain piece of 


labour to pretend to calculate theſe numbers down to 


pounds weight, when the preceding numbers in the data 


— * 
. * > 
— 


are not taken to an accuracy ſufficient to reach ſo low ?— 
| Line 11. for only a few, read gen. 


P. 58. Repos. ſolu. Q. 40. All the calculated numbesz 


| here are wrong, and the final equation, of 6 dimenſions, 


is an impoſlible one; there being no number whatever 
which, ſubſtituted for x. as its value, will make the one 


_calculation in this Q: and the only things for which a rule 
was to be inveſtigated. —At the bottom too he might have / 


._ _ Ing juſt as eaſy) and then inſtead of 121, he would have 
got 123 nearly, | ES 55 | 


P. 76, © Note, In the Diary anſwer, no notice being 2 
taken of the breadth of the drain, is the reaſon why the 
| Repy/. ſolu. differs ſo much from it.“ This muſt appear 


that the Diary anſwer Bas taken notice of the breadth of tht 

' drain, and that the anſwers do not at all differ; for we ap- 
prehend that 2'345 chains are == 5159 yards, and that 
28˙484 ſq. chains are 13786 ſq. yard: | — 


FP. 91. It might have been as honeſt to have acknow: 
ledged that the Repo/; conſtruc. &c. to Q. 56, is taken 


are compared together, although near the bottom he ſays, 


* de of the equation equal to the other; and the reafon is 
$ obvious, the content 19˙·98 being taken above the maxi- 
mum; for it is proved in the Miſcelany, that the greateſt 


sontent is 19739. We have here a notable ſpecimen of 
his wonder-working talents, by ſolving impoſſibilities. 
F. 63. © let CF, CT, and 5 H be determined ;”* it ſhould ' 
he ſhewn how, as theſe are the only difficult parts of the 


uſed a true rule inſtead of an approximating one, (as be- 


F. 71. the Negf ſolu. to Q. 46. we apprehend to be 
worſe than the original ſolution. | r 


to be a very extraordinary remark, when we are certain 


3, &c. . We 
P. 85. Which of Leadbetter's tables have more than the 


Arſt ſatellite? 


from Simpſon's Algeb. bei: g only a little diiguiſed, _ 
P. 96. J. 20. drxy =m;” here ſurface and ſolidity 


he cannot conceive how he can compare ſurface and folidity. 
P. 110. Repoſ. ſolu, Q. 62. is falſe, as well as the ori- 


Final, by making the ſurface a minimum, inſtead of the 
dit. of the ſalidities ; the true method gives the dimenſions 
and content very different from thoſe here given. Sey ie 
_ Miſes], ſolu. 3 KP 
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No. 56. QunsTions AnsSWERED 73 
over from the beginning, will be always leſs than 8 ferlongs 
by a ſpace equal to that paſſed over in the laſt minute. 
Therefore imce the ſpace paſſed over in the laſt minute 
(after a continual decreaſe of one half every minute) mult 
be extremely ſmall, the whole ſpace gone over by the hare; 
when rhe tortoiſe overtakes her, will amount ta 8 furlongs, 

extremely near; which, at the rate of 4 of a furlong in a 
minute, will take the tortoiſe 32 minutes to crawl over, in 
order to come up with the hare. | | 


71. ſame \anferred by Mr. W. Kinglton, of Bath. 


If the number of minutes be denoted by x, the ſpace gone 
orer by the tortoiſe will be , and that by the hare = 
4+2 +1 +i+4&. =8X4+53z + 4 &c, continued ta 
x rerms, whereof the laſt is evidently = 8 X — (at =; 
Whence the fum of the whole progreſſion (being = the 
double of the firſt term mians the laft, in all cafes where 
„ 2 an.” Be 8 ET 

the ratio is 1 is had = 8 — TP Hegge we have 8 — 75 
=* -or 32x; where, if — 

4 ax 7 ere, 7 
xccount of its extreme ſmallneſs, we ſhall have & 32. Te 

3 VV 2 

orrect this value, let = ,' i _ 


124239747 
1,4217726* 


- 4 be 1tefted on 


rated ſrom 32; whence x = 31 


The Jane anſwered by Penovins. : 


duppoſing that the hare moved uniformly in each mioute, 
e diſtance run by her was = 16 5 pI 2 +1+4+ 
FREY : 8 67108863 KP 
* F * © © - 27 5 Þ e e 4g" 9,4; — 
ira * ö, TE 2342717728 
d by the tortoife = 1+ t +1 T &.. . X =I A: 
. 67308863. .5 .: o.. When as) 
„ 67108864 134217728 7 Nn 


4217727 
WIL required. _ it 5 
Diary Math. Vol. III. H 


117726 9217750 i i | 
, and therefore 31234577745 minutes is the true 


* 
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According to ſome one or other of the three methods 
above given, the problem is alſo anſwered by Meſſ. T. and 
W. Allen, W. Afhton, W. Bamfield, T. Barker, E. Barras, 
. Beresford, I Boſworth, Turner Baſton, J. Buddles, T. 
Corbett, T. Crabtree, E. Ellis, R. Gibbons, H. Green, F. 
Hampſon, T. and W. Harriſon, Fo. Harrington, D. Hafi. 
ings, G. Hicks, Malachi Hitchins, F. Honey, Abr. H 6 12 
Z. Hopkinſon, T. Howe, Steph. King, R. ae W. Mat- 
thewſon, Chr. Meſban, S. Pedley, R. Pitches, V. Fenn, 
Alex. Rowe, J. Scott, IV. Spicer, C. Stapley, V. * A þ 
Thompſon, J. Thorne, Fa. Vicary, Matt. Ward, Fof. Waſtel, 
R. Walton, T. Wilkin, F. Wilfen, and a great many others. 


III. Quesr ION. 436 anſwered. 2 


It the length, in feet, of each ſide of the rriangular garden 
be denoted by x, then the pallifadoing. of the three ſides, 
at 218. per yard, will amount to 21x ſhillings : More- 


over, the perpendicular being = xx —= = ==, the 
area of the garden, in ſquare feet, will be = —.— whereof 


the paviag, at & of a ſhilling per foot, will come to — 


33 4 4a | = 6 2 : xx | 
ſhillings. Hence, by the-queſtion, we have A a; x: 


5 rg her ertrage! f 
and therefore x 29 = 43 2 _ 947461 the required 
length of each ſide# * FIT bon 


Thus the problem is refolved by Mr. J. Brickland (the 
propoſer), Mr. E. Barras, Mr. Turner Boſton, Mr. J. Bud: 
dles, Mr. F. Butcher, Mr. C. Cave, Mr. V. Cooke, Mr. 7. 
Crabtree, Mr. V. Harriſon, Mr. 72/. Harrington, Mr. Aa: 
lachi Hitchins, Mt. E. Houlſton, Mr. T. Feffery, Little Con- 
jurer, Mr. W. Mattbeauſon, Mr. Chr. Meſban, Mr. S. Pedlc,, 
Mr. V. Penn, Mr. R. Quant, Mr. Alex. Rowe, Mr. Olicer 
Shateſpear, Mr. G. Stapley, Mr. R. Walton, Mr. Matt. 
Mard, Mr. e,. Maſtel, Mr. T. Wilkin, and by upwards of 


40 other perſons. 
# +2 + > if * i = bla £ : 5 IV. Quss. 
* 1 IDS TE" ED Ie Ly = . : Ta — 7 


* See this Queſtion folved without Algebra p. 118 Hutton: 


= > 3 
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; IV. Qui: $TION 437 88 * by Mr. Rob. Spirrelike, 
5 Autbor of the. Theory and Practice of Gt 
A p 
7 About the given Mantle 4BC ler a, circle be circum- 
I, ſcribed,” and in the fide CB, 
1 produced, take BM B, 


drawing MNN — to 
AB, interſecting the * in. 
N, NV, then draw cut- 
ting 4B in p; 9 an Wo be 
a mean proportional. between 
AP and BP, For, MMbeing 
parallel to .{B (by conſtruct.) ) 
and BM = BC, it is evident 
that PMN is alſo = PC (Euc. REP 
2 6.) ; and conſequently CP 

= C PN PN = AP x BP (Eve: 15.3) or Ap :; 
cp: BP (Euc. 16.6.) ©. K. D 


Thus the problem is alſo contraſted by Mr. My 7 hang 
POE and Mr. V. ce 


The ſame tat. 1 . - adv by 
Mr. W. Davies. | 


Let a cls be deſcribed about to given A ABC; and, 
having biſected the radius OC in F, from this point to AB 
apply FP =FC (or FO); then will CP, when drawn, be 
the required mean proportional between AP and BP. 

CALCuLAT1ON., There being given BC= ao, AC= Jo, 
and 4G = BG = 35, the perpendicular CD wy be found 


, es 25 and GE = ED = 70 Then 


eee 175 cb 106 2 FE 226 
L 6 EN 203949; 


2— = = 145: 
ww. , and 77 72 — 14˙ 


Whence AP= 23"712, and BP = 46˙288. 


In this manner the ſolution is alſo given. by Mr. Robe. 
3 and Mr. Henry d | 


— — 


2 


V. 3. ph An 


> . . . 
3 32 3 
hg 
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An Algebraical Solution to the Jame by Mr. Ed. Johnſon, 


Stephen Kin; ngle htfoot, 
lock, J. N e 2 arce, 1 Pitches, 42 5 "427 nh 


Becauſe EG = EH, and DI 


fum of the two (equal) tangents 


of all rhe three fies of the tri- 


Tequently all theſe tangents 


All the ſides of the eriangle being given, the Ga of 
the baſe are readily obtained, viz. 4D = 4143, and BD = 
a85, Putting therefore AG = 4, AD=6b, BD Sc, and 

P = x, we ſhall _ AP = bx, and BP. 25 = EX x} 


whence-CP3 (= 4P Xx BP per queſt.) = K M cr: 
But C Pa is alſo = CD* + DP* = aa= bb + xx; conſe - 


quently aa — bb + xx = b—x xc + x; whence Xx — 


— ea, 3 —_b-c=4 2 * — 844 


— i x — 
* 2 

= 17˙71708, or — 115 28851. From which AP= 2371148, 

or 52˙71708. 

In this laſt manner it is likewiſe Bis GY by Meſſ. T. and 
5 Allen, IW. Aßbton, T. Barter, Ja. Beresford, J. B 15 
F. Butcher, 22 n. Drury Edward Ellis, G. 4% J. Ha, 

B. H anch, 


Coodbead, ings, G. Hicks 


Abr. Hiersfall, Y: 7 Boplighs, . Howe, 7. and Z; 75 
yaa 41. 


H. S$ palton, J. xl Paul Sharp, "4 Taylor, F. Vicary, 
Stephen Wet, 7. Wilſon, Geo. Witchell, and bad others, 


V. Quzsr) o 4 38 anfwered by Mr. Henry Watſon, 


Let GPM, H N. and WL be the three $11 lines 


which each circle is to touch, 
(forming by their interſections 
the H F): and from the 
centers A, B, C, to the points 
of contact, let radii be drawn. 


3, it is evident that the 
FG and FTI is equal to the ſum 


angle EDF. And, by the ſame 
argument, the ſm of the tan- 
5. W E H. ＋ E A, or 2 

N, muſt alſo be equal to the 
very ſame quantity, and ᷑on- 


equal among themſelves. Now 


from a= 2E M, let EF (common) to * taken away, — 
f there 


« 3 


2 [7 


there remains EG SFM; bur EH=EG; and FL= FM 


= PF; and DE= EP: 


no AH : ER: : CP": Ep = A 


SF fs. BL : FL (ECA); : CP: FP N 


the triangle DEF, are equal to . Ke - 7 


EH + EHXC, and E H + , reſpectively; 


BL 
From whence the „ may be very cab conltnifted; : 
and the angles, &c. all. found by common trigonometry. 


Phe ſame aafuirred i by Mr. O D 


This gentleman, after proving EC and FM to be 3 

(as in the ſolution above given by Mr. Wat 4. 0 puts AC = ga, 
B Mb, LPR c, ard E M-= x: Then (from the 1! lmilarity 
of the triangles EBM, AEG) it will be EM (x): BM 


00 22 4G (a) : EG= 22, Ap by ſim. 6g.) 40 (a): 
GE (2)! CP (c): . = md BM 1 FM 
EG = 2): CP (ot FP ==: Therefore 25 + = 


(= EPA. FP + An =x; ard — 


x = "FE Tac T= 23 495987 'Whence, every thing. 
elſe is eaſily determined. 


Meſſ. L. Garlion, R. Piucbes, and "RNs have alſo 
piven new and very. neat.algebraical ſoluticns to this pro- 
diem. The two latter have determined che. diſtances of the. 
centers 4, B, C, in numbers, viz. 4B = 31774, AC= 
14807, and BC = 37*596. 


Penouius, making a = ac +be 1 * E MM RT 
alſo, that the fides-(DE, he . EF) of the = DEF will be 
| 3 = 
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conſequently & H'= F L.“ tn the very ſame manner, DH ; 


Hence it appears, that the three ſides EF, ED,DF, of. 


which, therefore, are to 3 anne 2 the given ratio of 
AH X E, AH XCP 7 


_ ” 
e 


— 


* 492 


1 
bi 
4 
; 
i 
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31 „ a+ +6 2 
Sa * b K — and c 55 „ reſpectively; and the 


45 
abac+be 
| Meſſ. T. Allen, 7. Hudſon, and E. John ſou, have likes 
wiſe obliged us with the ſame elegant concluſions, from 
Ex. 19. p. 23. of Mr. Landen's Mathematical Lucubrations, 
to which they ſeverally refer. 5 & HAI - 


radius of the circle inſcribed therein = 


VI. QuesTion 439 an/wered by Meg. J. and R. Hudſon, 


Let CD be perpendicular to A, and put 40 (= BC 
= 600 2 4, 75 einn + Ip 
and x = CF, the line required: Then  & 
aa—bb=CD*, andy/xx +bb—aa | _ 
= DE (Euc. 47. 1.); whence AE = ; 937 
b —Mxx + — aa, and BE = 
b 4+ax/xx + bb — aa : Therefore 
 FEXBEXCE=aa=—xxxxx=- / 
a*x—x3; which being a maximum, 1 E 5 
we have, in fluxions, a*x — 3 xXx = | 


0; whence x = 2 : Conſequently AE = 40, and BE = 60. 


The ſame arfwered by Mr. T. Hopkinſon. 


Making CD L AB, ard putting. A0 , and EC 
we have (by Euc. 5. 2.) AE XBE = AD — ED = 
10 —EC =aa—xx; and confequemly EN BEN 


GE a xx x : Which, in fluxions, gives aax— 31 
So; whence x = Ry 85 ; therefore DE (VAD 7A. 
= 10, AE = 4c, and BE = 60. 


From this ſame ingenious method and ſubſtitution, the 
anſwer is likewiſe brought out by Mr. T. Barker, Mr. B. 
Exdal, Mr. F. Milbaurn, Mr. Paul Sharp, Mr. F. Wilſon, 
Mr. E. Witchell, and a few others. Mr. O' Cavanab has VII 
given the conſtruction and demonſtration from geometrical Ml - 
principles independent of fluxions. But the ſcantineſs of 
our room will not allow us to inſert all that our moſt able 
and experienced correſpondents fayour us with 
2 ; | VII. Ques 
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VII. QuzsT10N 440 anſwered by Mr. J. Mitbourn.' 


Let AS be the given direction of the current at the ſou- 
thermolt of the two ports M. S: | 1 
Take Sa = 3, (expreſling the | 5 
rate of the current's motion) | A 
and, from a to S NM, apply 2 u 
= z, the rate of the ſhip's mo- 
tion. Then draw M parallel 
to na, which will give the courſe 
and diſtance required; becauſe, 
by the compoſition of motions, 
the ſhip will then really move in 
the right line VS, directly to- SE 
wards her port. | | 80 

Car curAriox. In the right-angled triangle Sh, we 


have given 77 O = nat. fin. of Sna (or SNA) = 36 


52', whence the angle of the courſe AN M = 81% fa“; alſo 
N 4 (the diſt. run by the log) = NS X F = 625; and con- 
ſequently the time = 374 hours. | 
Meſſ. L. Charlton, W. Davies, T. Drury, T. Hopkinſon, 
and G. Witchell, ſolve it in the ſame manner. | | 


en 


The ſame anſwered by Mr. Richard Terry. 


Let NM repreſent the meridian of the place ſailed from, 
N and S the two points, J the direction of the current, 
and NA the courſe ſteered by the compaſs; then, by the 
compolition of motions,” the ſhip's real direction will be 
in the line MS. Put now MS a, SA = zx, and VNA 
5x; Then (by Euc. 47. 1.) 25xx —gxx (= NA* — S. 1 
NS) = aa; whence x =3a= 37's miles: From which 
the courſe is found to be W. by S. 30 7' S. and the time 
required 37h, zom. He SERIES, "4 

Thus it is alfo anſwered by Meſſ. T. Allen, Birchoves 


ei, D. Haſtings, T. Howe, J. Goodhead, F. and R. 
Hudſen, J. Pearce, Jofe Rennard, and I. See. | 


VIII. QuzsT10N 441 anfwered by Mr. Rich. Mallock, 
„ AS: - 3 

By the known rules for pendulums, 4/ 39's : v 38's 2: 28 A 
% = the number of ſeconds that the glaſs is — 
: | | which 
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which let be denoted by 2; then it will be as 3600 (the 
number of ſeconds in an hour) is to 2, fo is 6120 (the feet 
in a nautical mile) to 177 = the diſtance which the knots 
ought to be aſunder, in order ro meaſure truly the ſhip's 
way; which diſtance, in the preſent caſe; coming out 47'175 
feet, (inſtead of 42 feet) we therefore have, as 42 to 47175, 
ſois 3100 miles (the whole given diſtance of the Lizard from 
the capes of Virginia) to 3482 miles, the diſtance run, by the 
ſhip's reckoning, when ſhe arrives at her port; exceeding 
the truth by 382 miles. 7 0 . 
Almoſt in the ſame manner the ſolution is alſo given by 
Mr. Lionel Charlton (the propoſer), Birchoverenſis. Mr. Tim. 
Drury, Mr. T. Hoptinſon, Mr. 7. Hudſon, Mr. Edward 
_—_ Mr. IV. King/lon, Mr. R. Terrey, and Mr. C. 
Achell. | 


. Que STION. 442 anſwered, 
<< the given equations (xz x x +2 = a, and-xx22 X 
25 + x5 ö) let there be aſſumed x +2 , and xz =p; 
then will 25 + x5 = 55 — $74 $op* 4 and fo, by ſubſti- 
tution, there will be had ps =a, and p* x55 — 55 D 555 
= 6: In the latter of which equations let =, the value of p 


(as given by the former) be ſubſlituted 3 then will 7 


$5 —5 33 R i eln ee eee > X67 T 


=—5a8; and conſequently s = 


a b a b = FE. 8 
x * 722 * Vr — 544: From which þ 


= 7 will alſo be known; whence x and z are eaſily ob- 

tained. „„ DORA. ſg. VEE 

Thus the anſwer is given by Mc. Z. Charlton, Mr. Ricl. 

Harvey, Mr. 7. Honey, Meſſ. J. and R. Hud/en, Mr. F. 

ee, Mr. V. King.ſian, Mr. R. Langley, Mr. . Spalton, 

— * Mr. 7. Wilſon (the propoſer), and ſome 
18. 1 6 f 5 


ot 


alton, 
Tome 
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| The ſame anſwered otherwiſe. 
put y+v x, and y —v = 2; then the two given 


equations will become yy — * 2y = 4, and yy —vo\?- 
x 295 + 200 + 109v* = b; from the former whereof 


vv=yy * which value ſubſtituted in the latter, gives 


| on) 7 — 32 +3, 11 = 22 
(after proper reduction) y — IC 
7 3 
whence 93 . 
| 16 _ 


In this manner the ſolution is given by Mr. N. Butler, 
Jirchove renſis, Mr. of. 33 Mr. Steph. Ning, Pouo- 
rius, Mr. R. Pitches, Mr. V. Spicer, and Mr. J. Thompſons 


Mr. W. M. of Plymouth, anſwers it bhut. 


Let c = 1a, c- = xx2, and c ＋ 9. = z Z x; which 
ralues being wrote in the ſecond equation, it becomes 
„ | 
cTy — 

roc 10 


=5; whence, by reduction, 5 + acc 


; and conſequently (by putting d = 2cc 


* QUESTION 443 arfwered by irchoverentls; | 


la the given equation 44cooxx +x=22, let z be af- 
ſumed = 210x —b; then will icoxx - 1 = 420xb — bb; 
Here x being greater than 46, ard leſs than 56, let 45 +.c 
= x, then will 2588 4 1 = 380bc + 100cc. Here bC5c, 
and 26c; let therefore c +d =b; then will 25cc—x= 
accd + 79dd. Here c being F 16 d, and 2174, make 
17d—e=c; then will 116dd—x = 440de—25cc. From 

whence, by proceeding on in this manner, (making 2e + 
=d, 2/+g Se, 4g ., 5b iF. 11i—&=h, 
105 — 1 , I- = A, u =I, 4 * 
| ; : AY . 


therefore ſuppoſe y = 24+ c, and you wi 
_ = rocc+1; from whence is found B= T10c +4/ 110cc +1, 


that z is nearly = 210x, Putting therefore 220—y x * 
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+p=n, 2p—9q=0, 129 +r =p, and n ＋ =9) you 


will, at Jaſt, come to the equation toorr — r = 38074 
7955; Where 45 = r, and s =1x = 15s; Whence r=, 
9 =21, P 361, 0= 701, # = 1763, &c. x coming out = 
4049298 1221781, and 2 = 8491781781142001: From which 


ꝛwo numbers, anſwering. the conditions of the problem, an 


infinity of others may be found. 

Mr. F. Watſon: (the propoſer), Mr. Edward: Fohnſon, Mr, 
Stephen King, and Mr. R. Pitches, ſolve it exactly the ſam: 
Way, and have brought out the very ſame numbers. 


7 he ſame etherwiſe anſwered by Peter Walton „ in a neu 


| Method. 
5 Firſt let 25 be ſubſtituted, in the propoſed equation 


_ (44000x x TI ZZ), inſtead of x; then will 1105 +1 be 


=22z. Now, z being greater than 10y, ſuppoſe 2 10 +1, 
and you will, by ſubſtitution and reduction, have 105) — 
20by = — 1. In this laſt equation y is greater than ab; 

i find 55 — 20ch 


Suppoſe now c = o; then will you have b=1, = 
2 al, and x ==; which laſt not being an integer, ve 


muſt ſeek farther. To that end, take c = 2 (the value of) 


juſt now found); then will / r10cc +1 be 21 (the above. 


feund value of z), and b wilt be = 41, ) 84, 2 = 881, and 


22 =, which not being an integer, we mult proceed far- 
ther, by taking « = 84 (the laſt value of y); then vil 
4/110cc + 1 be = 88x (the laſt value of z); and 5 will be 
= 1721.5 — 3526, 2 = 36981, and x = 855 which not be 


ing an integer, we muſt proceed yet farther, by taking 02 


3526, &c. At length, by proceeding in that manner, we 


* 448298 1221781, and z 849178778 1420 


A third Method of Selutien by Mr. Patrick O- Cavanab, 
3 of Dublin. ; 


From the given equation (44000xx ＋ 1 =2 Z) it is erideſ 


— 
— 


Vs 
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59 | 
25 we thence get 4205 — yy — 100 + —= o; which, by 


- 4+ naking v = 25 (to reduce the coefficients ſtill lower) will | 


nich | . 1 W 72 . 
e 229 — = 0. Now, it m 
become 429 —v 1+ —— =0. Now, ay be ob- 

ES | 
erred, that as the term —— is very ſmall, the true value 
Mr | IOOXYX. | 


of v, in this equation, mult be .an approximate value of vs 


in the equation 42v—=vv=x=0 (where the ſaid term r 
is omitted). In order therefore to find ſuch an approximate 
ralue of v, let a ſeries of numbers, 1, 42, 1763, 74004, 
3106405, &c. be ſo formed, that each new term may be 
equal to 42 times the laſt, minus the laſt but one (42 and 


ation 1 being; the coefficients of v and vv in the equation here 
. x be to be reſolved): Then (by what is demonſtrated at page 174 


84 of Simpſon's Algebra, ad edit. ) it will appear, that 2 Nen 
77 | IH > . 
n 20; g 74004 | 133 
200% Mos 3106405 &c. are ſo many ſucceſſive approximations 
c +1. iſto the value of v, each more exact than the preceding one. 
y =, WW: will alſo appear (and might be eaſily demonſtrated in a 
— general manner, if room would permit) that the error, or 
0 


guantity ariſing by ſubſtituting any one of theſe fractions for 


le of j 2 . : n . — — ; 
bor in the IM en 420 4 we TT will 
1,4 de always expreſſed by — = + — D.denoting the 
wy | | co x x | 


jenominator ot, the fraction ſo ſubſtituted. Therefore, in 


en wil Hhrder that the error may entirely vaniſh, and a ſolution in 
will de etegers be obtained, we have nothing to do but to continue 

| ie preceding ſeries of numbers to five terms farther, ſo 
not be · Nhat the Jaſt of theſe (D) may be a multiple of 10, or ſo 


hat x (= 2) may be an integer; by which means D is 


ound = 404829812217870, &. = 40483298 1221781, 2 — 
49 781781142001. . JV. I. 1 


. Ques- 
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Xl. Que STION 444 anſwered by Mr. C. Wildbore. 


Let dab repreſent half the elliptic fountain, Foe its evo. 
Jute, 79 and go two radii of curvature in- | 
definitely near each other, and let Aa = P 
Rr =S$: = be every where perpen- 
dicular both to the elliptis and the curve 
ARSB, and then it is evident that this 
-" gn the breadth of the required 
Walk. 

Fut ar r, AR , Ry gb, and ro 
=r; then : 2 Ro: vn , 
which multiplied by 4 Ro, gives LEE 
Þ 1 | | 27 6 | 
for the area Ro S; and in the ſame manner the area 9: it 


found to be =; the difference of which area is 54 + 
| 3 
& = the fluxion of the walk Aa Rr; the fluent of which 


. 44 ; | 8 . 
is bz + — Xx Cron (to rad. unity): This, when AR be. 


wn 


, 
comes = AB, is bz + X 1*57cB8 ; which expreſſion « BM j; 


ſent caſe, muſt be equal to the area of the quarter of the d. ( 


bplis. ab = ; this reduced (putting 15708 = c) gives 1 ft 
Haage rz = 22744105703 2125x212 b. 
hh Pr Gr ! ; - | : 1*5708 
= gle feet, the breadth of the walk required. qu 
The ſame anſavered by Mr. E. Rollinſon. bh 
| : 4 * ; 1 
Let ACDE be the fountain,  . „J 1 
and P (pg, Aa, Ce, or Nd) - 
the breadth of the walk ſur⸗ +7 > os 
rounding it: Let pq be ſup- 3 7 
poſed indefinitely near to P, N : 
and pm parallel to PQ; mor?- 
over, ſuppoſing O FRG to be 7 
2 circle whoſe radius is = P ©, - 
let ON be conceived parallel to 4 | 


P L, ant Or to 2g. Then, 370 


—— 
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the area up ꝗ being = ROr, and 2 Ppm=PY X Pp =. 
Aa X Pp, it is manifeſt that {2 Ppg) the whole mcrement 
of the area JP Qa, is every Where equal to a rectangle 
under 4a, and the correſponding increment (Pp) of the 
arch AP, together with the increment (N Or) of the cir- 
cular ſector -ROF; and, conſequently, that che area 
APN = Aa X AP+ROXAFRE AA N PIR. 
Hence che area of the whole walk is evidently = Aa X 

IFRUNF; which is general, let the curve 
"DEA be what it Will. But, n — preſent caſe, 4CDESF 
being an ellipſe (whoſe two axes are zo and 24) the length 
thereof, by the known ſeries for the periphery of an ellipſis, 
will be found = 270834 * (p being=3'14159 &c.) Whence, 


| if Aa be denoted by x, the area of the walk will here come 


out x x 270834Þ TY = 30 X24 * Ip (by the quelt.) From 
which x x +27*0834x = 180; and e x=5 520766, 
Jil beinen ane of the Walk. | 


* foe ar 5 Me. = Backes, 25 Wetthall, 
Is Suffolk, . 


Although the external boundary of the walk i is not accu- 
rately an ellipſis, yet the deviation therefrom is ſo very 
latle, that the eonſidering of it as ſuch, will be ſuffictent to 
give the ſolution very near the truth. Let therefore 40 
(=15) S 4, OC (= az b, and Aa (= Cc) x; then we 


ſhall have 4 F x * + *. (02 9772 2ab (20 ANOC) 


by the queſtion; whence xx 4 +bxx=ab, and conſe· 


quently a + <3 i 


quired breadth of the walk, very near. 


this laft manner it was alſs 40 fe ereck by Me IF, Mew, 
W Aſhton, monty Barras, Ja. Beresford, F. © Befarth, 
Turner J. Buudles, J. Chapman, Charles Gave, T. 
2 ee ee Codbelp, „J. Goodhead, H. Green, 
Harrington, W. Harriſon, His, 5 „ e = 
eB Abr. Horsfall, E. Houlfton, B. e . 
hr, Chr. Meſtpon, K e, . ere 8 Pedley, I 
Penn, Fof. Rerinard, Alex. Rowe, F. Scott, Stapley . 
Stephens, Bo Taylor, 7. Tad, T. Hill u, 8 ſome 


= 55378 = the re- 


others. 
z 8 0 
c * 
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XII. QuesT1ONn 445 anſwered by Mr. O'Cavanah, 
Let HPR S be the meridian (or plane of the ſtyle), P the 


north pole, HCR the horizon, | 
OP the given hour angle'from path P- 
noon, PO the ſun's diftance from — 
the north pole, and © © a. great 
circle perpendicular to the meri- 
dian: Moreover, let 4 Cr be ſup- 
poſed to repreſent the poſition : 
of the plane of the dial, and Cp 
that of the gnomon, when the 
ſouth {ide of the dial 5 is ele- 
vated (as by the queition) above 
its proper horizontal poſition 
AU. . OO PE BRAS een ＋ act | 
It is evident, from the general conſtructiom of all dials, 
that the hour from 12 marked out by the ſhadow (converted 
into degrees) will, in every poſſible poſition of any dial, be the 
true meaſure of the angle made by the plane of the ſtyle and 
another (imaginary) plane paſſing by the edge of the ſtyle 
thro' the ſun's center: Whence it appears that the £2 O, 
made (in the preſent caſe) by the plane of the ſtyle PNS 
and the plane pO-C paſſing by the edge of the ſtyle in the 
poſition pC, will be truly expreſſed by 65, anſwering to 
4h. 20m. the time from 12, given by the queſtion. Now, 
the £2 pO (here given) being (by the queſt.) leſs than it 
can, otherwiſe, be in any other poſition of p (or Cp) it is | 
plain that, let © 2 be what it will, O and Op mult be 
archs of 90 degrees each; ſince, in this caſe, the meaſure of 
the £2 pO, or O, (which in all other poſitions of þ 1 
greater) will become © ©. Hence we have (per ſpherics' 
as ſin, OPS (75®): fin. O 2 (659), :: rad. : ſin. P O. 69* 
45' 524; whole complement 209 14' 8?, is the declination 
Jought : The time correſponding being May the 21ſt, or 
July the 22d. Ty” WE AW 
 CoROLLARY. In all latitudes, the ſhadow, while the plane 
of the dial is elevating, will proceed to the ſame hour before 
it returns back: Becauſe the true time (or hour being 1up- 
poſed the Jame in all latitudes, © © as well as P© will te. 
main invariable, and therefore Pp (the complement of P 
invariable likewiſe. OLDS, LOO TOSAIY NO) 


In this manner the problem was alſo Getert in by Mc. 
L. Charlton, Mr. W. Davies, Mr. E. Rollinſon, and Mr. C. 


IFildbore. | | 
= 7 XIII. Qres 


en |; ry 


other. cure drawn from- FV 
contain with V an area equal to AMBH 1, muſt neceſſa- 
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XITE.-Qu'e sion 446 anſwered by Mr. L. Charlton. 


suppofing TMHNH CX D to repreſent the garden, and 
TER the 3 _ N 7 

ing the length . is given, that AD. ” t ; 
las maximum, when the exceſs HM > 
of MIB above AB is the leaſt quan- D 1 
tity poſhble (the area being given, ar — 
ſuppoſed to remain the ſame; which 
will therefore be when 4MB is an 
arch of à cirele; becauſe, the circte _ 3/2 
being the molt capacious figure, an 
to B, to 


0 


rily differ more from A than IAM does, in this ſuppoli- 


tion. To determine, now, the radius of the circle (and 
from thence the length. of the walk) ut (= 325 feet) 
=a, AD (= ro) =b, the area 4 


CXD (= 43560) . 
and O MO BO) = r. Then, the area MH ang 
= A AMX OM —-TAH NOH Har- AAH Xx OA, an 

the area Hu D = X AH, we thence get 241 —2 4H X 


OH+2bXAH=c. From whence, by ſeries, or any of 


the known methods of approximation, the required length 


642*312 feet, or 384928 furlongs. 
Meſſ. Goodhead, Hudſon, Rollinſan, and Wildbore, have 


IB of the walk may be determined, and will come out = 


_ alſo given ſolutions to this problem, in a manner very little 


different." 


XIV. Qussrion 447 anſwered by Mr. T. Allen, 7 
„ ec $303: 12902; Spalding. 


Let the given length of the chain (= zo fect) = a; the 
part hanging down at the commencement of motion (= feet) 
=c; zit feet, the velocity generated at the earth's ſur- 
face in one ſecond; x the ſpace moved over by a particle in 


any variable time 7; and v = the correſponding velocity of 


the chain at that inſtant; Then it is evident, that c++ x is 


as the motive force acting on the chain; and therefore, 


x ef W , 4 x a = S ; 8 | 
8 being =, 5x c+x x — will be = av, the fluxion of 


inp quantity of motion generated in the time t; whence 
ixcx+xsx = ab; and, taking the fluents, &c. v = 


I 2 * 


E L45I Se DIA. [Simpſon] 5 37596 
2 X 2c T xx, which ſubſtituted, i in the ahare value of, 
gives # = — 5 ele ee fluent is 1 


: A * — ies | 

4 — — ) 5 | 
x/* X hyp. log. ee 188 when 1 he 
3 * is = 890663 Saen the pa required. 


2; 


| 
| 
| 
0 . anſwered by Mr. Robert Butler, 10 
c 


1 a = the chain s length (az 30 teeth 4 = pb feet, the k 
— generated by the uniform farce of gravny in one : 
ſecond, x = the length of the part of the chain di engaged T 
from the plane at the end of any time 5 and v =: the o 


velocity acquired in that time. Then 4: 1 2 4: = the 
velocity that would be acquired in one ſecond wy; the uni. 


; form force of * length? Therefors, as 1 (Feeogd)" is to - E 


(=2)::; BE, ax 2% > (rhe uniorminceſ of the rel — 
. fo, 


eity in the tine 7˙ Hence bx, =vv; 3 and: cherefore, by 


taking the avrrea fluents, ths — — v b. being (= 
| feet) = the firſt or given, value of x, when the motion 


11 
i 


commences. Now i (=. =) being given from hence = ; 


* — by taking again the cortea fluents, we get 
xXx - | 


V * hyp. log. J x hyp. log 


30+4/99 99 (when x = @ = 30) e ſeconds, the tine 
2equire 


Peter Walton. (he propoſer), Mr. Eras Mr, R i 
 linfon, Mr. Watfon, and Mr. C. Wildbere, anſwer” this quel- WW= 
tion in the {ame manner. Tyro has given a very preni LL. 


| ſolution to It N different n 2 — 
e | PR12t x 
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Prrzn Qrercon anfroered by Mr. G. Witchell, the 
= Propoſer. 
Let ON be the earth's orbit, P DC the comet's n 
e jectory, AD the ortho — 
projection of it on the plane of 
l. the ecliptic ; D the defending 
node, and P the place of the 
perihelion. From any point C of 
the parabela let fall CE perpen- 
* dicvlar to the you of the eclip- 
the tic; through S and E draw ST 
one and join C, T, it is eyident that 
ged 7 is the neareſt | point in the cir- 
the <p to Gy No- Pot. NR u | 


8 


101- 
: 1. 32 of E 80 (he grearelt wel. 755 8 the ſine and 
0 5 Ie coſine of PS; then, by the nature of the para- 
; bola, we ſhall have S F ar x and FC= Vu. — ax; there- 
elo- Nie r 
kae e e e DEE 
by WW =(fin. and coſ. of P&C; but ſin. PSC— PS = fin. PSG 
(= TE" - 5 la. GSC 
d 
v* eee e een e 
- get tdy/m—ax—tbx n+ GE. EC; which being bt 
5 and ſubtracted from 1 - * = $02, we have 1 — x1 — 
| ta eden e rid TEE x 
log. — 
Via = SEA: This being reſolved into a ſeries (and 4 
tine , . C, &c. ſubſt. for che known coefficients) we ſhall get 4 Ix 
5 2 TC B3-4 1bC+ SAND $35.4 
Rl x- 5 8 - | 1 CT "23: N * &c. 
quel. = SE: But 1 SC 2 SE = C7 > whokee we have 


F 77 
e * r 2* ve 
i 42 . 2 11441 


1 7 B3: 


go + © Lavres' D. 4g 2 [Simpſon] 1759 
ee 2 * '3 c. = e which, when 


8A | 1 T5. 
07 is a minimum, will give * = — 5 3 
” bbs 7 - ; 
— 
* * — 2 eee tee. Whence We get 
8 


* = 0 ol 46, and CT = 0041974; which (raking $T = 
809c0000). is 24 35 7920 miles. Moreover, the — of PSC 


being = . ="eof! 78% 59', we ſhall have the long. of 


the comet in 5 its orbit m 14* 31 „and jts arg. of latitude 
70 42/; from which, and the given inclination, its Jongityde 
in the ecli tic will be foun m 14* $1'3 which: place the 


earth tranſits, May th. 
| Aedde; it . we need not be unqer any appre 


henſions from the return of this comet, notwithſtanding the 
prediction of a certain experimental Philoſopher for if it 
ſhould return at the. time he mentioned, it would be diſtant 
from the earth (by his own ſcheme 9000000 miles. 

In a manner equally conciſe and ingenious, the folution 
to this problem is alio 5 by Mr. OcCananab, and Mr. 
Wildbore; but the prize belongs to Mr. Witebell, his ſolu- 
tion being the _Y true one that. came to hang before Cu- 


dlemas · dax. 0 Yew 


The eli calculated for 17 . 


There will this year be three eclipſes, one of the moon, er 
and two of the ſun; whereof that of the moon, only, wi 


be viſible 0 the inhabitants of Greg 1 : Jaws cules 
lations of which are as follow. — | 
D Fel. Jan. x3, ip the, morning. 
3 Calculated by 2 
Mr. G. Witehell, . bor 
_ Mayer's Tables 
Mr, Gutteridge, rote: * Ry | 
Mr. E. Greenſteadz.- ) p zess (19 2 46 33 
e Lond. 17 5 84 4616 41 WF 
Mr. R. L. = 


Mr. T. Allen, rom 
Halley's Tables ,. 4 


- * "= 
n 


Ine afternoon. 
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The ſecond ediple is of the ſun, N 24th, Show 5 in 


12 


The third is alſo of the ſun, Dec. 19th, about 2 in the 
Aſteraoon. Theſe two eclipſes are both inyi icble in Ens 


Wand, but very large in N Welk a 54512 U l 


8 ; 
1 : 12 1 
- * * 8 5 541419. 


1. ele ien 448, * Richard of the Vale, rode 


Teach me, fair artiſts, how to find, ; 2\and 
When my dear Nancy will be had mn Lox 
The charming maid my love allows, roi: wean ut 
Yet 1s averſe to crown my vows ; | 
In myſtic terms * preſcribes her will; - 29 

4 „Wich to date exceeds my ſkill. all 
T upfolg t FM ye fair, def; ſeend. at 
And ſerve, for once, an unlearn'd Gen. 


\ (ax +14 $5 o+ 97.25 968 8 CY 
1 MM 301 + 54} A x being (the fays) the 


* } 


months, and 5 the s . before the can Foſs to complegt my 


happineſs. 


„ 1 449 by Mr. Paul Sharp. 7 | 


| The diffefence of the two legs of a ri t-angled triangle; 


hole area is double Y that of its inſcribed circle, bein 


given (= 6); to find all hes ſides,” and the e MY the 


eirele. 


1 f s FP 


Ace sn 459» wh Mr, irhardGitgs. 


Somewhere, on fam'd Europas Ar | 
* lofty cone aſpiring ſtands, rd (vin 
Fecher far the watry plain. 2 t N 
A guide to thoſe who plow the main; 
Whoſe ample bulk contains compleat 
4 It chanc'd, that from the top, a ball : 
BL 8 ws * 15 es did fal, 
22 ich reach'd; in fye 4 d ace. 
| The utnjoft limie of the baſe. TU Fra rg we 
119 From hene, fam'd artiſts, let ke own 2.80 
- Theh&gh:of this ſtopendous con. 
? Iv. Quss- 


—— 4 


82 


— 
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P > tra n - ror— E> 9s v9 lee nn AD ag een eng. 
A 


of concourie, that two'perpendiculars being let fall there 


angles, thereby formed, ſhall be the greateſt poſſible. 


the wind the ſhip made good her way. 


7 Quest10N 451, by Mr. T. Barker, of Wellhal, 
„ + 49 '# 4 5 1481 7 Suffolk, 89 „ N 

Two. lines drawn to biſect and terminate in the oppoſit 
ſides of any trapezium, will alſo biſect each other: A de. 
monſtration of this is required. | | 


\ 


V. QuesT10 * 452. * fr. Chriſtopher Maſon, 


A farmer propoſes to have a buſhel to contain three quary 
above ſtatute (being the cuſtomary meaſure of the neigh. 
bourhood) to be 1-5th of an inch in thickneſs, of hammered 
braſs; the depth and diameter to be ſuch as will require the 
leaſt metal; he will likewiſe allow 169. per Ib. and deſires 
to know the expence at that rate. 


VI. Ques tron 453. by Mr. J. Hudſon, %/ Louth, 

| „„ eee , 
Having given the lengths (14 and 20) of two right lines 
drawn from'the ſame point to make a es angle (60*} with 
each other; ſo to draw another right line through the point 


from the extr2mes of the firſt lines, the ſum of the two tri- 


a Tn Sf ee ee e 

A ſhip, plying to windward, then at N. N. E. ſails, with 
her ſtarboard tacks on board, 60 miles; ſhe then tacks, and, 
after having run 45 miles farther, finds, by an obſervation, 
that her whole difference of latitude, on both tacks, is jul 
40 miles: Hence you are defired to determine how near to 


Werk nn eee 2 2908.7 GS Wire 1: | 
VIII. "Qu srtox 455; Y Mr. Tho. Moſs. bot 


To divide a given trapezium into two equal parts (geome· ef 
trically) by a right line cutting off from oppoſite ſides two 
ſegments, adjacent to the baſe, which ſhall alſo be equi 


* 


to each other.. 


„ 


TX. Que s Ttox 456, by Mr. Mor. M. Roy. 
Ina a right-angled triangular field there are three trees, 
viz. one inte ine Ahe diſtance of the tree in the baſe 
from thät in the hypothenuſe, and from the acute angle 
adjacent, apd of the tree in the perpendicular from the right 
angle, are all equal, and given; and if lines be drawn hed 
8 A 6 1 


r 
42 1 1 8 


Wo. 56. * ESF ien 1 9 
WE he tree in the baſe to the _ _ thoſe — u form 
tight abgle: eee r. of the pr tri 

bi — — be the leaſt of its kind (or that the data will ad- 
Nrir of): Henee you are defired.to find the lides e 
ae, and to nne W eee 82 


lite 
\ de. n igll bog 1110 1% 28 Om 1 . 4 
X. QuzsT10N 457+. 9 Mr. G. Wickel. 
291122 2 12 


| The oet Heſiod ot us, That, i in his time Artturus roſe 
at the ſetting, of 2 ſan 0 days after the: winter ſolſtice. 


varts Mit is — to find from — and the filbioĩned data, 

eig. Nrollected from aſtronomical oblt lbrvadions, at hes time that 

* 1thor. flouriſhed. I bro 03 5 8 111 1 32 D 5 
. 


* Lat. of the place 38 54 N. has. of ihe * at the beg. 
preceſfion of 


1690, . 2 53 gabe rv fat. 30 Tn 7 
the equinox 503“. . 


XI. Geerd He. Edv. Johnſon. 


On May r2th, 1758, in —_ 40 N. a perſon ſets 


ut at ſix in the In ing, an uniformly in the di- 
rection of his own Made, ane Ml 5: 50 o minutes paſt ten; when 


he arrives at a place knawn to "A 2 miles welt of the me- 
ridian of Mar 1. KN whence he ſet out: The  queltion i is to 
ind how far, and at * 2 be e . in going from 
one place to e other. | A \ 


I XII. Qi ien 455. 5 Me Hugh Brown. 
wo" Suppoſe a ciftern, whoſe length, breadth, and depth are 
wy to. 28, and 32 inches, to be Fupphed with water by a cock, 


Tuoning uniformly inte it, at the rate of 2 gallons per mi- 
dute; and that 1 5 e of water by à cock at the 
bottom, when" the" ciſtern is full, is at the rate of 5 gallons 
per minute. Now I defire to know, ſuppoſing the veſſel to 
be full, and both cocks opened together, in what ume 259 
allons may be drawn. off, Nat the ef scanting cock. | 


XIII. A uy by: Mr. Edw; Roliinfons | 


To determine the curve in which -a body muſt move, ſo 
as to continue always at the fame invariable diftance from 


baſe another body ent uniformly 1 in a right line; the velocity 
r pf the former body being alſo Uniform, and excceding that 
8. { the artery: in any given ratio. 
— *.Q1 K Dt 25 39 2 * 
ro ; 

the xiv. TORY 


e $! D A141 K f. "T Simpſon] * 1 


*f3 «3 « 53 $15.9 903 1 1435 


| X1v. Que er. 365, 5 peter Walton, Diſeiß. Na 


18 35854. 927i. ona 


750 — 2 7 4 2 
To 2 eee e eee 1 gi 45 1 


 *+ &c. by: means of circular and elliptic ares. | 


Cain 5 


27 + 7 2 22 4 (+ 


* 
— 


; ., der 'S$ * 
12 * N 74 ease FP 4 


The Para Queerion, hy Mr. A Cavanab if Dulla 


J determine on irs, day of the year, in the lat. d 
Tandon; the length of the afternoon exceeds that of the 
forenoon by the greateſt difference paffible, reckoning the 


—_ to 2101 at AT and to 8 at 1 K 


740 0 TY — 4 
F 


we © 
"+ 


— — * 


Ek $95." OR 


1 f 


1 „derte. 460 8 anfovect 5 a, C, wee 
A3 1 Richard, t take a friend's 7 


Or vou l be ruin'd ; in a trice, 
Don't wed the artful fair; 
" "When ſhe ſays Aye, do you ſay No: 
Believe me, ev'ry ſcene of: w oe. 
Attend the ill-march: d pair. _ 15 
Her head is turn d with algebra; 
She will not riſe before tis da 77 1 
Nor trudge to milk ug, ine: 
But, if no reaſon can Geiß ſuade e 
Lou to refuſe the yielding maid, 1 
Behold your quarentine.* . 


* The firſt equation being dec by . and compar 
with the ſecond; there reſults 55 + — 23 *** whence, by 


Oe 


compleating the the ſquare, 7 * 


2 — 


"which value ſubſtituted i in the Et equation, gives 


— * 
— — 


— 


— 968, whence x = 16 ee and 5244 days 


* 


£ 
— —— 8 


p | 
= 

þ 

kt 

i! 

| | 


4 
Fi 


a... 


by _ 
— 


— 


Fu 


7. rs An 5. - = 27 


Io. this mannet 8 — 9/210 given by Mr. 7. Barker, 
E. Batten, s Deresfurd, irchtverenſs, Mr. Tur. 
ver Dolan, Mr, Buddles, Ms. R. Butler, Mr. W. Fowler, 
Mr. P. C Ar. Nath. Gerrad, Mr. R. 7 . 
fampſon el. Harrington, Mr. G. Hick 1, Mr, br. 
C15 * 8 Mr... Houlſton, Mr. Steph. King, Mr. V. Ring- 
Len, Mr. JV. Litfor, Mre Matlock, DT, Con- Meſban, Mr. 


Milbourn Mre, Alex. Rabe, Mr. 222 Mr TW; 
d picer, Mr. WW. 9 Rel. Mir 2 Leun, Mr Me. Fo A ad 
Freral aher. uh a Wy | "J 


6 * 1 
7 Fa 


II, deren, 449 ee 75 5 Me. r. Parker, 7 | 
- Wetthall, Sur. 


Put 4 he Yah of the Iwo legs = x; and 7. ct dfterence 
a; then x —a = the leſs leg, and x ＋ 4 = the greater; 


and conſequently 4/2 : x ＋ 244 = the hypot] henuſe. Alſo, 


a well-known theorem, 2x Ne + 2da (=the ſum 
the legs minus the hyp.) = the circle's diameter; 
hence its periphery (purtting'z= 3*1416). will be = 2 


14/2xx T 244; the double of which (by another well- 
nown theorem, and the conditions of the queſtion) muſt 
de equal to the perimeter of the triangle; that 1 is, 47% — 


VRN F204 =2x + CA Tan whedce, x is found, 


: 2a +1): 
an —— ==} I; therefore wy; fides 
= * Thr; * 3 | 


re 10˙1, 16's, 19, and the diameter = 9 19. 


Thus (or in a manner very little different) the anſwer; 19 
ſo given by Mr. 7. Allen, Mr. E. Batten, Mr. T. Bax+ 
nden, Bircboverenſis, Mr. R. Butler, Mr. C. Brown, Mr, 
V. Chapman, Mr. Chr. Cave, Mr. Tim. Drury, Mr. P. Georg 42 
Mr. Nath, Gerrad, Mr. R. Gibbons, Mr. 75 Good bead, 

J. Harris, Mr. 7. Hampſon, Mr. Abr. Horsfall, Mr. K. 
Malloct, Mr. Chr. Meſban, Penovius, Mr. . Spicer, Mr. 
(br. Stone, Mr. V. Stoker, Mr. 7. Waftell, Mr: G. aper. 
nc i fome others. 


II. anten, 450 > anfuercd. 


Pu the content of the cone (= 1333330 = =, and its alti - 
ude = x, alſo put p 3'1416, and let a = diameter. of a 
phere deſcribed, about the cone; which (by the laws of de- 


ect FE heavy bodies): is given= too g= the perp. * 


— 1 


PT ˙¹—d . SW nog 
** * I. 


— — > La. © a 
© 
2 . 
-- 


F. Barker, Mr. 7. Baxtonden, Birchoveren/cs," Mr. Turn 


(Euc. 29. T.) an EF being = H, 3 
\ work wall EITZg= GI. a :': -; 2¹ 


46 LADIES“ DIARIE S. [Simpſon] 66 
in the given time in which the chord or fide'6f the cone i 
deſcribed. Now, by the property of the circle, x 4 
rs = the ſquare of the rad. of the cone's diam. at the baſe; ard 
conſequently + pxx x = = c (= the cone's content; 
From which equation x = 81219, or x = 50'408. 


Thus the problem is reſolved by Mr. Wi'Barfeld, M; 


Boflon, Mr. G. &rown, Mr. J. Baddler; Mr. N. Butler, M. 
W. Chapman, Mr. Cbriſ. Cave, Mr. W. Davies, Mr. Jin 
Drury, Mr. P. George, Mr. fa. Giles, Mr. R. Gibbons, Ny, 
. Goodhead, Mr. T. Harris, Mr. Abr. Horsfall, Mr. Sen. 
King, Mr. IV. Kingfon, Mr. W. Linn, Mr. R. Malls, 
Mr. 7. Milbourn, Penovius, Mr. Alex. Rowe, Mr. 7: 


Ruſton, Mr. V, Spicer, Mr. Abr. Stone, Mr. V. Toms, will 
C ee ü ˙ rs or ge | : 
Lotti ned oi face bee / 
TV. QuzsT10N 451 anſwered, | 
Let the biſeting points be joined by the lines EF, FG 
GH, and HE, and let {4G be drawn: om | 
Then, becauſe the ſides af the tri- B. „ . 
angles ABC'and ADC are dwided | 7 an 
proportionally, both EF and HG | _, 5 
will be parallel to V (Euc. 2. 6.) ; 
and, therefore, parallel to each other; al 
and in the very ſame manner is EH [VN = 
parallel to FG; and ſo, the triangles | 
E IF and HJ being equiangular = 


im this manner the demonſtration is given by Mell. dll 
Barker, Baxtonden, Butler, B roauu, 68 Gearge, G 
head, Mallock, Milbourh, Penovias, Spicer, Mal dlore, u 
Hitchell; to none of whom, in particular, we hare a rig 
to aſcribe the ſolution above exhibited in preference to 
others | 1 = 


V. Qurs riox 452 anſwered. 


Pur 5854 = p, the content of the buſhel in eubic ind 
a, and the internal diameter = x; then wilt the arez df 
| def 


Xo. r. " QyBSTIONS ANSWERED. 97 


1s depth of the buſhel = 2 the concave ſurface = 4px 

EFT . CER | | 

2 —7 „2, and the whole internal ſurface (including the 
Xx mW) * f 3 — . ; : 


> » and 


tent): WW baſe) = = + pxx: Which being a minimum (by the queſt.) 
_ 122 . : i a 3 2 

. M. we thence have —* — ＋ 2p xx o whence x = / 2 

Turner 1 «a OTE 8 * 


| * | 
„.= 18-1604 3 and the depth ( -) = g'o802: Hence 


44 158'85 = the cg of the metal; which, at 16 d. per 
Stent — (ſuppoſing a cubic foot of hammered braſs to weigh 
allet $349 ounces, as by the tab. in Miſ. Cur-).comes to 31. 38. 11d. 


r. fil 


no Thus the ſolution is given by Meſſ. Barker, Beresford, 
z | 


Birchoverenſis, Boſton, Buddles, Chapman, Drury, Haſtings, 
Gibbons, Giles, Goondbead, Harris, Hicks, Horsfall, Heul- 
„en, King, King fton, Rowe, Toms, and ſome others. 


The ſame anſwered otherwiſe, on 


Let * and y denote the internal diameter and depth, and 
1-the thickneſs of the metal; then the external diameter 
and depth being x +24 and y + a, we ſhall have pq x 
(= the given content) and px.y +a x x +2al? — ca mi- 
nimum (by the queſtion): Whence, in ſluxions, yxx+22xx 


7 So, and yx x ＋π z +$y +@axx+24* 2x =0; hence 
aus 4 Yz „2K l 5 4＋ 2 6 oF +5: 
| 2222 es Bs * 11 and X => 295: 


. , . 
Whence alſo xXx] (=px?y)=c; from which x is given 
We : # f 
_ of 5 = 18˙1604, and y = 9'0802 3 hence the quantity 


« Alith of metal (= xy +Faxxc+zal — p Xx 3x? = 49a x 


1 G01 

* 3)” + 34y +44) comes out 158˙85 cubic inches, and the 
a rig ue thereof 31, 38. 11 d. | 9 7p THER 

e to ui Thus the problem is reſolved by Mr. T. Baxtonden, Mr. 


Butler, Mr. W. Davies, Mr. R. Mallock, Philarithmus, 
enzvins, P. M. Mr. V. Spicer, and Mr. G. Witchell.— 
From this laſt method it appears, that, Jet the thickneſs of 
e metal be ever ſo great, the external diameter and depth 
as well as the internal) will be, accurately, in the ratio of 
vo to ohe. „ ee 


Diary Math. vol. 11. K VI. Ort. 


c 1nel 
area! 


E } * 
epu 
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h 'VI. QuesT1ION 453 anſauer ed by Mr. Thomas Mok, 


Let BC, joining the extremes of the given lines A and 
AC, be biſected by AF; upon 10 5 — 55 
which conceive a ſemicircle FG A 2 
to be deſcribed, and conceive FG 
to be perpendicular to ED, and 
GH to BC: Then it is evident, 
that DE Xx FG, or BCXGH, 1 
will be = the area BCED; which 
(as BAC is given) muſt be a max- | 
imum (by the queſt.), and there- 
fore GN (as BC 1s invariable) 5 | 
muſt alſo be a maximum; and 
this, ſince. G is always in the. cir- FT 
cumference of the.circle, muſt neceſſarily happen when e 
paſſes through the.center O; in which caſe the angie FC f 
=IFOH=4i0FM (FM being ſuppoſed perpendicular to 
C): Whence this Conffrudtion. Having joined A, F, and 
made FH perpendicular to BC, draw FG to bile the angle 
AFM; then, through A, draw DE perpendicular to FC, 
and the thing is done.——The- numerical calculation is 
from hence, very eaſy; whence the angle DA comes out 
= 54 247, and the'ſym of the two triangles (4DB + 4CE,) 
E 131 ˙53. | | e 
FP. M. (of Durham) has alſo favoured us with a very 


neat geometrical conſtruction of this problem, which doe; 
not eſſentially differ from that above exhibited. 


An algebraical Salution to the ſame, by Philarithmus, 


Let AD be the line PT rs and let AF biſe@ the give 
angle BAC; call 2B AF (609) A; 
2 FA D, J; tab. rad. 1; AB (20), a; | 


AC (14), b; tin. 4, £3 cof. A, c; 4 
ſin. /, x; coſ. J, y; then by trigo- wh 
betty 2 N E 66. 2B AD | qu 
> O'S 1 | | col 
(or s. 7 Yi Ker, and EE / » 5 
=w3CHE(orn eee; B Fl © - 
BDxDA f | 6 


:therefore w- 2 — or the A ABD = 79 ex x © N 
£: I aud 


lo No. 57. Qots Tons AX SWEREY. 99 
; 7 | — 33 
ofs, and CEXEE, or the A CE2z Sy —cx Xn? and 

| | 5b , | ' Ga=Db:i -; $5 i. 
3 and their ſum = 47. * — | + cx DPS a minmun.,; 


= — — —— — . * l s , — 
therefore 5y x a@ +6b e Xaa——bb = 6; Wwhenee, 


ſubſtituting 2 7 for , and dividing by — x, and tranfs 


: 8 | „ 
roling = x aa ＋ 5 4 * aa—bbz or aq +bb: ag—bb 
: cot. J: tan. Y; whence is given = 11 10*9*, and 
FAD, its half, = 5 35'35", and the greateſt ſum of the 
triangles 131˙53 2. 


'Thus (or in a manner ver lictke . different) the anſwer is 
alſo given by Meſſrs. Barker, Baxtonden, Birchoverenſis, - 


n Brun, Butler, Davies, Fowler, George, Kingfton, Peuo- 
Fe unt, Spicer, and Mitchell. 88 7 2 

* - En 

„ an 


VII. QuzsT1ON 454 anſwered by Mr. O'Cavanah. 


angle 

) C, . a . . 

In is, Draw AB and BC equal to the two given diſtances (60 - 
23 out and 45), ſo that the ſupplement- | „„ 


(ABF) of the angle contained 317: 
by them, ſhall be equal to (4g) | 
double the given angle included 
between the wind and the me- G 
ridian; join AC, and let a ſemi- 
_ be 17 28 thereon, - 
which apply = 40) = the 
given difference of Jaritudes ; D 
draw AN parallel thereto; then; 
if NAW be made'= 22% 30', I #5 25 
ſay that Al, will be the angle ſought, which the ſhip - 
makes with the wind. Yeu: 
For, having produced C'B to meet AN in. F, let BHcE 
be ſo drawn, as to make the ( BHA = BCD=BFN, in 


2 


which take Bc="B C, and let cd be parallel (and conſe- 
| quently equal) to CD; then A, Be, and cd, being (by 
7 conſtruction) equal to the three quantities given, it only 
I eemains to prove, that the Z B EA, which I ſhip makes 
) with the wind, on her ſecond courſe (Bc), is equal to-the . | 
254, on her firſt courſe (.4B). Now (by conſtruction) 
FN =BH41; but BFN—FBA (2 AW) = BAHx: 
\ 24 8 hence BFN— NAW BAE: But BHA (BFN) — 
4 NAIW = BE 4; therefore BAE =BE A. X 
and | K:.2.. Cal 


Ido LADIES“ Diaries. [Simpſon] 1560. 
_ CatcvLATION. In the triangle ABC we have given 
AB (= 60), BC (= 45), and the angle ABC (= 359), to 
find BAC(=19® , and AG (= 97178); from which laſt, 
and CD (= 40), CAD is found = 24® 18“: Whence 540 
= 43 25', and BAW = 699 5. | 


Mr. V. Davies, and Mr. Tho. Moſs, have likewiſe con- 
ſtructed this problem: And ſeveral very neat algebraical t 
AI olutions to it, have been received from Mr. T. Allen, Mr. l 
T. Baxtonden, Mr. Geo. Brown, Mr. W. Kingſton, Mr. V. Wi" 
Spicer, Mr. V. Stoker, Mr. G. Witchell, and others; which, WW - 
for want of room, we are obliged to omit. | þ 


a VIII. Quss Trion 455 anſwered by P. M. of D urham. zi 


© Fa | EE a, : pe 

From the angle C draw. C I to biſect the given trapeziun 
ABCD (p. 4. 6. Simpſon's Elem. "PIR 7 de 
Geom.); produce BC, AD m- 37 E 
X 


definitely, cutting each other in 
C, from which point, on CG pro- 
duced, take GK = G, and, on 
DG produced, take G LG; 
draw two right lines biſectin 


BG, LA perpendicutarly in # and 1 7755 
zu, and interſecting each other 3 * 
in ©; round which point © as a 6 
center, with the diſtance OC or. ; 
OK, deſcribe a circle ry AD (produced both ways if 
needful) in F and J; from G take GES]; join E, F, 
and the thing is done. | 


DE MonsTRATION. L and A are equal (by hypoth.) 
and alſo n J, and , (3 Euc. 3.); therefore the remainders 
IL, AF will be equal; but fince GE, GI, and GB, GL are 
equal (by hypoth.) /L, BE, and Ry AF, BE will 
be equal, t I ſay moreover,.that F biſects the trape- 
zium, for CG: GF:: 6E (G): GH(GK)(35Euc. 3. 
therefore the triangles CG H, E GF are equal (15 Euc. 6.); 
and, taking away the common triangle 46, there will 
remain the quadrilateral BH = BF; therefore, becauſe CH 
biſects the given trapezium B (by hypoth.) EF will biſedt 
it alſo. BED. | 


No. 57. 


Draw A H ſo as to make 
the given trapezium {BC 
(p. 4, 6. of Simpl. Geom.); 
produce AD and BC to meet 
in E, and, in the former of 
them, take AM = EB, and: 
EF = EA; then take EGA 


= mean proportional: between 
ich. and EE; and from E, 
= to the middle of EM, draw. 


GO; make OX = OG, BI. 
2 4 K, and draw KI, which 
will divide the given trape- 
zum 7B CD into two equal 
parts. 


* 


um For, 1 

ry 

7 XE A; but; becauſe AM = E 
þ M= EI; therefore KEXE 


7s if {Wſinterſection of the other oppoſire ſid 
5 - dove or below the baſe. | 


IX. Quks rio 456 anſwere 


=> Let {BC repreſent the field, and 
= D,E, F the places of the trees; 
"will and let 7 1G be parallel to DF: 

5 hen A/E being —ZDFXx. 
ap \ ght angle, E. TT (or CAC) is 
65 E= comp. AE I = comp. EAD) 
wil C; whence CG = AG, and! 
CH WC=EEGC+ AG. From which, 
-+ many points as you pleaſe, in 


ular (PC) may be determined. 
But to determine the leaſt value 
f BC (calling BF, a; and DB, 


K 3— (a t 


The 


QuEtsS TIONS ANSWERED.” 


The ſame conſtruded-otherwife, by Mr. W. Davies. 
the triangle 4 BH equal to half 


f GO be conceived-to cut, in P and M. a circle 
deſcribed on- the diameter ME, then will XE X X 
( GC NMXGH SGE (Euc. 36. 3.) = AE XEF SAE 


XEAH; and ſo, the triangle EAI being EAV (Eue. 15. 6.) 
the trapezium 4B 7K is alſo = 4B H=4 J7BCD. E308 
la the two ſolutions here exhibired, it will be obſerved; ., 
that the authors have conſidered different caſes : For, of the 
two equal trapeziums, into which the given one is to be 
divided, the oppoſite ſides of either the one or the other, 
may, by the queſtion, be taken as equal; according as the 


he curve bounding the perpendi- 


*), we have D (x) : BF +DF - 


10 1 


P 
A 
| DCA? Ft 
EE 2 „ 7 
= i 
T4 
4 13 


and AK = BL. thence is 
1(=KEXKM) = AE 


es is ſuppoſed to fait: i 


d by Mr; H.. Watſon. 
e Ca. 


bt 
| 
$ 
© # 
i* oy 
is 
i 3 
_—— 
a, 
U 
| 
itt 
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42 +MYVaa+x*xxxXa+sN 


Kc. x4 2 & + 44. To conſtruct this equation, put az 


from the center 7, with the radius , an arch Pr of 


mall ABC (when 40 is drawn) be the triangle required to 


tion of this problem, with fome very ingenious. obfervations 


' , will be 69% x4; whence afſuming 


or rather 1002 A. C. 


+% 
LES 


170. 
{a + NN T:: AB (a +x): BE + AG (SI 


. —. Whence, by taking the fluxion, 


xx; and let the parabola DPL anſwering to az = x x be 

deſcribed, having its axis D perpendicular to AD; then 

i there-be taken OK =a, Kr (parallel to DA) = Ia, and 
34 


circle be deſcribed: cutting the parabola in P; the perpen- 
dicular ſought will paſs through this point P; and, if in the 
perpenon ar, ſo drawn, there be taken Þ F= 4D, andthe 
ength of 4G (parallel to DF) be ſer off from G to C, then 


be conſtructed. 
Mr. M Roy (the propoſer has alfo given an elegant ſolu- 


thereon ; the whole of which (though very maſterly) is ra- 
ther too long for our ſcanty limits, to be given here. — 
Mr. 7'Cavanah, Mr. Rollinſon, and Mr. Witchell have alſo 
conſtructed this problem; and ſeveral correſpondents hae 


gone through part of the ſolution. 
TR QuzsT1ion 457 anſwered by Philarithmus. 


Let E be the point of the ecliptic oppofite to the ſun's 


my oa ford -,. = wo oo vo. 


center, and riling with Arcturus.; 
* / an arc of the circle of lon- 
girude paſſing through the {tar ; 
then (by carrying back the peri- 
helion) the ſun's diſtance from 
the winter ſoliticial point in 60 
days, about the year 850 A.C. 
{the middle of the century in 
which Heliod is uſually placed) 


A (S its complement) 29 50', 
in the triangle E C there are | 75 ng 
alſo given the angles at and C, Whence = EC is get 
(109% 12“); therefore in the triangle * IE the angle at tl 
E being given, and * / (= ArQurus's latitude), E! is found ti 


= 12 3', and I = 17% 47', which, added to 19? f; 51 of 
gives the preceſſion of the equinox from Heſiod's time to ra 
1609, equal to 374 30' 53”, anſwering te the year 997 A.G of 

3 * | . tu 


But 


No. 57. Qdos Tiens ANSWERED, | * 

But the are E ought to be ſhortened at leaſt 1 for the 
refractions of the ſun and Arcturus, aad the ſun's femi- 
diameter: Now 1 in the arc E (or an error of a day in 
Heſiod's account) leſſens the arc > /, 50“, and conſequently 
the time 60 years. So that ArQurus's image was in, the 
horizon 60 days after the winter ſolſtice, juſt when the ſun 
diſappeared about the year 940 A. C. But how far the data 
are to be depended upon as accurate, I am not able to ſay, 
confidering that Heliod lived before aſtronomy was cultiva- 
ted among the Greeks as a ſcience, and theſe obſervations 
of the ſtars were uſed to mark the returns of the ſeafons in 
the room of an artificial year, which they wanted. There 
is one thing indeed might be alledged in favour of thoſe who. 
place him rather later than earlier, that ſuppoſing the ob- 
ſervations made with all the accuracy they were capable of 
at firſt, yet it might have been done before Hefrod's time, 
and retamed for the ſake of a round number, whilſt its de- 
viations from truth were not very great, or the cauſe of the 
alteration known” © | 3 

Mr. G. Witchell,. the propoſer of this queſtion, proceeds 
in the ſolution of it exactly in the ſame manner. He makes 
the year ſought to be ant. Chr. oo; which he thinks is 
near a century and half earlier than the truth; but obſeryes, 
that, if the ſun had been ſer about 8J” before the appearing 
of the ſtar, the reſult would give ann. ant. Chr. 870, as Sit 
Ifaac Newton has it in his chronotogy. Hence he 'infers; 
that chronologers ought not to Hy any great ſtreſs, or tos 
much reſt their ſyſtems on ſuch obſervations as theſe, 


XI. Que 571 on 458 a»ſwered by Mr. G. Witehell. 


Let P repreſent the north pole, Z the zenith, and Sz 4 
very {mall part of the ſun's pa- | 
 rallel of declination deſcribed in 

a given particle of time; = 
poling PS, Ps, Z S, Z to be 


% 


my 


drawn, and alſo 2 perpendi- 
| cular to Z S. It is evident, that 
the celerity with which the man 
n in the direc- 
tion of his own ſhadow) leaves * 
the meridian, is always propor- n G2 
tional to rhe ſine of rhe ſun's azimuth PZ S; but the ſme 
of PZ S is to the fine of PS (or Sin) in the conſtant ' 
ratio of the ſine of PS to the fine of PZ: And the fine 
of S is, again, to Sn (the increaſe of the ſun's alti- 
tude) in the given ratio of the ſine Sur to Ss. * 
| | | 8 e. 


— 
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fore the cclerity aforeſaid is every where in a conſtant ratio 
to that with which the- ſun's altitude increaſes: And conſe. 
quently the whole increaſe of the ſun's -altitude, from ix, 
to 50M. after 10 o'cluck. (found by calculation to be 37% 27") 
mult be to 12m. (the whole of the man's weſting during 
that time) in that ſame. conſtant proportion. But the in. 
creaſe of the ſun's altitude when due eaſt (at which time the 
man leaves the meridian with his abſolute motion) is at the 
rate of 8“ 534 per hour, or at the rate of 42® 57" in 4h. 
zom. (the whole time of walking): Therefore it will be, as 
370 27%: 42 57' :: 12 miles: 13'76.= whole diſtance tra. 
velled; being at the rate of 2'85 miles per hour. 9. E. J. | 


Thus alſo (without the leaſt variation in principles) the 
ſolution is given by Meſf. O Cavanab, Philarithmus, Rollins ; 


fon, and Wildbore.. 


: } 
XII. QuesT10N 459 aufwered by Mr. Hugh Brown: : 
. (the Prepeſer . I : 
Put a=the depth (4B) of the ciſtern, and 35 = 1906;3 
S the content, in ale gallons: Then, 924" 0 
denoting the three given quantities bs th A 
2; 5, and 150, by m, u, and p, and” f | an 
calling AM, x; Mm,.— x, and the | | 
time of the deſcent through. BM, 7.; | 1 lp \ 
| + A * 1p. 
we ſhall have 7 * * — the rate 7 Wasn ed Fd N 
(per min.) at which the water runs be 0 
out; and conſeqyently ot 7 — m 1 2 
S the rate of the real decreaſe. Hence, as r: 7: —_ 2 — n 
2 — = the decreaſe M NP p um, in the time 5); whence 
* N „ : 
whence / = — = 9 —_— My * Alſo (by the queſt.) We 
Nis * — — 1 ; 
wo 4 25 BS 
have mt + b X —̃ p. But to ſind the value of ? from wg 


N 2 5 Whi] 
. . . 3 | nh 
theſe equations, let y be aſſumed = —— (=the ratio to b. 


In 


we 


rom 


No. 37. ene ANSWERED. - = 
—=_ -mxy + 


un 


of the decreaſe at M to that at B ) ſo al 


wt i= —2 *. 3. and conſequently i= 


— 


2 1 A I—y 7 log. . But, by the other equa- 


nn 


"XP —＋ ** i 
ton, 4 is . — © + = * — 2 Which two 
mm "2 ol 


values being compared — ** we get = AE 23 + 


122 f . of > — = np . 
5 * Tan ** 2 1 2mmb 
Which; in the prefent caſe, becomes 35 + — + H. log. * 
21666; whence y is found 954; and frum thence f 
24633 = 34 m. 20 8. the time required. 5 


In a 2 "oy little different, this problem is ; als an- 
ſwered b G. Brown, Mr. R. Butler, Philarithmus,. 
and Mr. Cha. * Wildbors: ; whoſe ſolutions are equally conciſe 
and elegant. | 


XIII. QuzsrT10n 460 anfaps 'red by Mz. O Cash, 
2 ublin. | 


Let BDPFG IPB' be the required curve, deſcribed (in a 
whole revolution) by the bod moving uniformly therein, 
vhilſt the other propoſed body C moves uniformly over the 
nght line A,: Conceive CD, and alſo the ordinate DE, 
to be drawn; putting CD (= AB E, CE = x; AC=x, 
{E = y, and the given ratio o BD to AG, as 7: 8 To 
N Then 


— 
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Then will. DE V —22z, AE = x ＋ E, and BD nx 
whereof the fluxions being ke = x.+ 2, and ux, We 

a Va aA 2 2 A 


wg” 
2 . 


therefore have 
| 44 — 22 


© -» - 323 8 . 
+ x +21 =n*x*; whence x= 


2 2 22 5 a 
171 = —, and y (= x + 2) = 


mnz , zvOnnaa—zz 
12 —1 1 * 2 To. aſſign the ſluent 
hereof, let H 1h be a ſemi-ellipſis, having its greater ſemi- 
axis M = 4B, and us leſſer (JH) in preportion thereto, 
as Vun 1 is to ; then take AR=z (= CE) and make 
RY parallel to AB; fo ſhall the arch HM = the fluent 
2a/nnaa — 22 
MNVa4a— 22 | | 
— LEE, H [od ; whence the ordinate. DE is. allo 
known. | 


Corollary I. When z becomes a, them y is = AF 
222 e 2 But, when the two bodies are 
arrived at © and E, and z is (again) = o, then y = AL 
== Ed, whence. QF (= AF — ADB) is given = 
nnxAM—nxHM. | 


Nu — 1 


⁊ Vu - 22 
Mun - IX VA 22 


be taker-= o, then will 2 = = ; and the ordinate 


co, Y I). If 5 (= = 


| : 3 5 1 
(XS) which touches the curve in (S) will be = A 
(SV ==). And if the value of y correſponding here 
unto be found (by the general equation) and from it 4 
be ſubtracted, we ſhall thence get the ſemi-breadth 24 
(or ST) of the nodus PSG1P.——As to the value of J.. 
It my; e alſo 5 agg from the ſame r N by wht 
anx 4R+nx HN ,. — 2 * — 40): 
722 — I. (=7) 1 Men — 1 — 1 (= AL) 
| | Where 


; and we ſhall therefore have y = 


2 653 „2 


No. 36. Qvu-t$Trons AnsWERED. _ - 107 


Where, if the value of »: be ſuch, that AR = AM, then 
will aA AM= HM, orn:1::HM: AM; in which caſe 
the interſection P will fall in the line I A/: But if the value 
| of 2 be leſs than that determinable from hence (but ftill 
greater than unity) the point P will then fall below the line 


= AA', but never by a diſtance greater than 2006 x AB; 
) = nor can ST be ever leſs than 222. AB. 


When u is ſuppoſed leſs than unity, the radical quan- 


ity Vu aa Z will be no longer poſſible than: till z be- 
| comes a; after which time the conditions of the pro- 
blem can no longer be fulfilled. | 


Mr. Tho. Allen, Mr. E. Rellinſon (the propoſer), Peter 
Walton, Mr. Ga. Wildbore, and Philarithmus, have alſo 
favoured us with very elegant ſolutions to this problem. 
The laſt of theſe gentlemen (who is a new correſpondent, 
and whoſe juUgmeat and accuracy we greatly approve) has 
to his ſolution ſubjoined ſome curious obſervations, differing 
very little from thoſe above exhibited, |, 


XIV. QuesT. 461 anſwered by (the Propaſer) P. Walton. 


AF 

Fr —_— being = x = 1 

4 ay 1 — 44 rern i= 

__ FREE: To x4 — _ *  &c. it. appears, by art. 286 
of Mr. Simpſon's Fluxions, that the whole fluent f 

— 5 1 — 11 

2 2 7 12 27 7 77 27 2827 

— 3 mY . 2664 BRL, - 

=: is F 1 a er t &c. F being * 

dinate 5 4 1 e 
whole fluent of ; which, it is well known, is 4 of 

a 222 | 5 | 

1 21 the periphery of a cirele whoſe radius is 1. 

> here. | RY | | 1 1 oF, 

4 Now, if x be ſuppoſed = yt, Jr will be = "=== 

I 


oc B of which fluxion (by Landen's Math. Lucubratiens, p. 146) 


| ” the whole fluent is 2 — — a7 e denoting + of the pe- 
AZ} | 


phery of an ellipſis, whoſe ſemi-axes are V and 1. 5 
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It follows, therefore, that the feries 1 — + 


22,338.62 e is = RET, , 


245 SILLS 2 


The Same anfered by Mr. E. Rollinfon. 


It is well known that LX 1— . 


Kc. is the flueat of = X :1—ex? + fx# — g 
&c. when x = ; © bein ag the fluent of the firſt term, and 
=43 of the peripher y 2 the circle whoſe radius is unity, 


OSes be taken = 25 . ö 


$ OS 17 .3* 1 123.5 | * 
TOY 2* >” Lg 23.45.67 ＋ c. = = Ms. = 1 — Xxx 
I Kc. = flu, — x TEA = 
: 5 1 
au. and conſequently 1 . + . 44. 
1 — * 85 Y 2* 45 22 47.6 
N 2 
gu. — | - xy. 
* hen x Xx = 19. 3 2 + = 


is known to expreſs the fluxion of an elliptical arch (R), 
whoſe two ſemi-axes are 1 and ; and it may be eaſily 
demonſtrated (by the method laid down at p. 76. in Simp- 
Jon': s Laws of Chance) that, if A and B be aſſumed to de- 


111 LES Loa” 
note the fluents of —— and - — — þ and 
ö 


being any poſitive numbers whatever), the product AB (of 
theſe fluents) will (when x = 1) be = 2D, Whence, by 
taking u = 4, and p, ſo that A and 4 * become the 


| reſpectire fluents of r — and 7 . the 


ſum is given above = R) we hos 45. in this caſe, = 
From whence, and the 3 A + B= N, A is N 


2 | 1 
„ ad =o ti 2g— n= 
| Erie. e i. Some 


"=>, :, © = 


(0:57.  QYpESTIONS: ANSWER ED/ 109: 
gome correſpondents have objected againft this queſtion 
3 an unfair one; © becauſe there ean on from 
the data, to artive at a concluſion,” We ſhall not take 
upon us to decide this point; butſhall not, however, ſotuple 
o allow, that problems of a very abſtracted and intricate 
nature, ate leſs eligible in work like this, than ſome others 
of a different . ono = hrs: 


| The Piz I Ques TION anſwered by Kuben. 

Let & repreſent the increaſe of the ſun's longitude (vp 
in the ſpace of fix hours (or 4 of a day); * — 
and let Sg be the increaſe of declina- 
tion correſponding thereto: Putting = 
fin, M, x = ſin. MS, and « 2: Then 
vill 5 x = fi. dee. B'S, and Vr xx 
=its coſine: And ſo, again (per ſphe- 


rics) tang. VS — : tang. BS. 

MI—xx | | „ 
(== BE) :t tad, : cof. S: 278 (a): Fg = WLADEE 
vV1i—sx ws TS WE —IIXX 


= the increaſe of decl. in 3 of a day. | Therefore, if m be 
how put for 4 of the whole periphery of the circle (the-rad; 
being unity) and 2 for the arch, expreſſing the ſun's aſcen- 


fonal difference, we ſhall have 1: 7 + :: 3 
CIO 8 1 N VIII Xn 


aue alteration: of deel. from noon 
NMVI —SSXX ö 8 : 

to ſun-ſetting. Let this (ia Fig. 2.) be denoted by £ | 
ſuppoſing PS to be the fan's ; = Dr 
polar diſtance, and & his place 22.6 
n the horizon HON, at ſetting) 
and let ö, c, and d be taken to 
expreſs the fine, coſine, and tan- 
zent of PIN the pole's eleva- 
tion. Then, the fine of S being 


= 2 * 


8 E 2 a 1 
0 i 
E ooh 


= „its coſine will 

MI—3sSxXx - * | Kats : 

: ä— dane | ' 5 22 * | 

be = Ve e; whence hh = = K (St); and 
YI —SSXNX MCC -x x 


| | d 
coaſequently fin. 155 (= nt * 4 "of a1 
Dia,y Mash. vol. III. L. (it 
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> a — — — — — 
NI —ISXXXYVEE—SISXAX MXI—ISSXXXYCC—SSXx 
which, by the queſtion, is to be a maximum; and conſequently 
its log. (= log. = + log. a + log. m+2 +4 log. i=; 
— log. 1 —5ixx — Log. co —55xx) a maximum alſo: 


* 


: ; 85 5 S$: 2 2 
0 : =-) we have — + —— 
Whence, in Axion (puts fe 0 ö „* N- 


. = 


* A ex x AIT 
1255 hs = ———=0; but the ſinc of 
1.— X Xx I—SSxXX 1x x op - 
a a 10 2.4 , 

N . bsx . 2 . 8 S x 5 : 
2 being — ==, We have 's === —_——_—_— 
| S NI -x x rx. Vec -x 
| ds x | e LOI Rigg FEY id 
ada And, to determine 4 and « alſo, 


"I —=SSXX. AMY 1 —ttxx ee e 
let e (=*017) denote the eccentricity of the earth's orbit, 
and y the ſine complement of the ſun's (or earth's) true ano- 
moly: Then x —ey\* 12 is well known) will exprefs the 
rate of the increaſe of this anomoly (or of the ſun's true 
longitude) ; Which quantity being therefore proportional 


| 13 . — 2 . E 8 * p- "he 
20 u, we have = = ZZ, But the difference of the two 


angles, whoſe fines are y and x, being given ( 9e 14') = 
the diſtance of the - from the ſolſtitial point, we 
hall, by putting the fin. of 9 14 = p, and its coſine = q, 


— — 


Daerr xxX—ax8': 2.7 55:71: 
— i  ————— —— 2X, very 
i- xxx I—egx res vI - xx 
pear (becauſe the terms both in the numerator and deuo- 
minator, after the two firſt, may, on account of their ſmall- 


neſs, be neglected). This value, therefore, with that of 25 
being ſubſtituted in the general equation, we at length get 
— 262 by 2 
| I —SSXXY I—FEXXX mM +Z I-XX I-SSXX 
ob — 2 = o: From whence, (either by reſolving the 
whole into a ſeries, or by any other of the known methods 
of approximation) the value of x may be found, and will 
come out =*493 = lin. of 292 32' = ſun's longitude ſought; 
anſwering to the rgth day of April; the afternoon of t- 
-. gay exceeding the forenoon by 14“. 5 


have y g p V- xx; and conſequently 2 ( 


E. * "5D - 8 1 | 1 
No. 577. EW QYESTIO RS. 11 


The Eclipſas calculated for 1760, by 


There will, in the courſe of this year, be four eclipſes, 
two of the ſun, and as many of the moon; three of which 
will be viſible to the inhabitants of Great Britain: The cal-. 
Z culations whereof from Mayer's Tables, for the meridian 


* 


2 and latitude of London, are as follow. 5 


e of The firſt is a very ſmall eclipſe of the moon, May 29th, 
| in the — beginning at 9 h. 14 m. the middle at tt 

34m. the end at gh. 54 m. apparent time; the duration be- 

ing only 40m. and the quantity eclipſed + of a digit. 


10. The ſecond is a ſolar eclipſe, June 13th, in the morning: 
0, beginning! at 6h. 33 m. 58s, the greateſt obſcuration at 7h. 
bi 25 m. 268. and the end at 8 h. 12 m. 30s, apparent time; the 
"A duration Th. 32 m. 328. and the 2 eclipſed 49 33'.—— 
0 This eclipſe” will be total in the Leſſer Aſia; and the central 
r ſhade will nearly traverſe the ſame route with that cele- 
0 brated eclipſe of antiquity, May 18th, an. ante Chr. 603, 
| which frightned the Medes; and Lydians into a peace, after 

* a five years obſtinate war. & 46 erate of 
= The third is an eclipſe of the moon, Nov. 22d, in the 


we evening; beginning at 7 h. 43 m. the middle at 8 h. $6 m. and 
the end at roh. 3 m. duration 2h. 25 m. digits eclipſed 69 10's 


The fourth is an eclipſe of the ſun, Dec. 5th, about two 
in the afternoon, but. inviſible to all theſe northern parts, 
by reaſon of the moon's great ſouth latitude. fe 


Some other calculations of the ſolar eclipſe (Jurie 23th) b 
*. ether correſpondents, from different tables, and for dib 
ferent parts of the kingdom, are here ſubjomed. 
Sele Beg. Mid.j End Dur. Dig. 
ia Calculated =. h. m h. m. h. m. h. m. ” 
Mr. T. Harris, from J London 6 37/7 23/8” ro!r 334 33 
Brent's Tab- for C Bugbrook 6 33 1718 4½ 314 12 
Mr. T. Allen, for Spalding 6 387 268 471 3905 ic 
Mr. J. Goodhead, for Nottingham 6 35/7 168 8.x 330424 


Other calculations of this eclipſe have been received, but 
ſo very incorrect, and wide of the truth, that it would do 
the autbors no credit to inſert them. e 

2 L 2 New 


Wann 


oe 


—— — — ow 


WM Queſtions. © 
I. QuzsT10N 462, by Mifr Ann Nichols, 
Two partners, in a venture made, | 
Gain twice two hundred pounds in trade: 
The ſtock of A, when they began, 

Exceeded 's by . 0 

Twice ninety- ſive & gain'd in all. 

Now tor the ſtock of both I. call. 


II. QuzsTi0N 463, by Mit 8. F. 
A drover bought in 2 many Geap, of different ſorts, as col 
hin 481. one- third of which he ſold again at 208. a- piece; 
| one-fourth' at 18 6. and the reit at 168. a- piece; and foup 
his gain, upen the whole, #6 be 51; 1os. What number ot 
III. Quzs716n 464, by Mr. Tho. Harris. 
| Near Oufe's verdant banks, in Bedfordfhire, 
Stands Carlton, bleſt with a fagacious fair, 
In whom at once Minerva's wit is ſeen, n, 
dS — chaſtneſs, and the graces' mien. 1 
Would you the name of this fair eharmer know, 
PFirſt ſolve tht equations which you'll find be io. 
I rz Te 56, xx +yy +22 +ov oro, iv+ 
88 6, 3 Say j in which the values of x, y, 2, 
and v denote the places in the alphabet of the four letters 
' that compoſe this amiable maiden's name: 


IV. Quss Trion 465, by Mr, Geo. Brown. 


© From two given points, to draw two lines to meet in the 
circumference of a circle given in pofition and magnitude, 
Do that the ſum of their ſquares ſhall be the leaſt poſhble. 


v. QuzsT1On 466, by Mr, W. Chapman, 


There are three circles whoſe diameters are 30, 20, and 

25 inches, having their centers all placed in the ſame right 

line; whereof the diſtance of the firſt from the ſeeond is 3e, 

and of the ſecord from the third 28 inches; now you are 

deſired to determine the diameter and poſition, of a fourth 
circle, that ſhall touch all the three given ones. vi: Qu 
TTY . | k UES- 
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Nece: 
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right 
19 39, 
p are 
urth 
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Io deſcribe the circumference of a circle through two 


No! IJ. New Sr reno. tn, 


VI. QuesTxroN 467». by Mr. W. Spicer. 


Surveying of a field, I found the four fides thereof to be 
10, 9, 7, and 6 chains, in a ſucoeſſive order; Ilikewiſe, at the 
two extremes of the longeſt ſide, took the bearings of the 
oppolite angles, which were N. E. by E. and W. S. W. Hence 
the content of the held is required. 1 = 
VII. QuesTion 468, by Mr. Tho. Barker. 
Sappoſing two ſides of à triangle to be given (equal to 25 
and 16 feet), whereof the greater is parallel to the horizon; 
I defire to know what the length of the third fide mutt be, 
ſo that the time of the delcent of a heavy body along the 


:!: RY Pry 7. = 


—_—_——— 


Z — 


: 


bd & © * * 


0 | VIII. Qutsriox 469, ½ P. M. of Durham. " 


given points, and which {hall cut off from a given cirele ag. 
arc equal to an arc. given, 


| 7 7 5 

IX. QussrTON 470%; by Mr. Patrick O'Cavanah. 

On one of the banks of a certain river, ſtand four wind- 
mills, all in the ſame right line; whereof the diitance of the 
fcſt from the ſecond is known to be 150 yards, of the ſecond 
from. the third 180 yards, and of the third from the fourth. 
200. yards: Being on. the oppolite ſhore, I found by obſerva- 
tion, that the two middlemaſt of them ſubtended an angle,. 
at my eye, of 15 degrees; and that the angles ſabtended 
by the firſt and ſecond, and*by the third and fourth, were 
equal, the one to the other. Hence I would know (by 
means of a geometricabconſtruction) not only the breadth of 
the river, but alſo 1 1 peg diſtance from each oß the: 
four objects, in that ſtatiom 5 7 


9 Qursrron 471, by Mr. E. Rollinſon. 


A gentleman bought an eſtate in houſes: for 1500 l. which, 
being let, bronghe him in 120 l. per annum, clear of all ex- 
pences and deductions: At the end of ten years. (moſt of the- 
houſes being out of repair, and he not chooſing to be at the 
expence of fitting them up) he ſold the whole eſtate again 
for 8001; The queſtien:1s,. to. find: what intereſt he made of 


bis money. es; 8 
wo L 3 XI. Quzs- 
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XI. QuesT10N 472, 5 Mr. W. Bevil. 


Out of a ſemi- circular piece of ground, the radius of which 
is x2 chains, Iam to take a garden with a fence of 10 chains 
(terminating in the ſemi- circle) ſo as to contain the mot 
land poſſble; how many acres will fall to my lot. 
XI. QuzsT108 473, by Mr. Cha. Wildbore. 
"Tis propoſed to divide a given number into fo many 
parts, and ſo proportioned among themſelves, that the con- 


rigual product of the firſt, the ſquare of the ſecond, the 
cube of the third, the biquadrate of the fourth, &c. ſhall be 


a maximum. | _ 
XIII. Quas Trion 474, by Mr. G. Witchell, 
Suppoſing the moon's declination, as well as the latitude 


of the place to be given, I deſire to know, at what elevation 
her parallax in altitude increaſes the quickeſt, | 


Pr1zEe QuesT1ON, by Mr. 'O'Cavanah. 


Two perſons, A and B, whoſe chances for winning a ſingle 
me are as 3 to 2, the former having ſeven guineas, and the 
latter four, enter into play together, on condition that 4 
every game ſhall ſtake two guineas to B's one; and that the 
lay between them ſhall continue till one of them, either by 
aving loſt his whole ſtock, or for want of a complete ſtake, 
is obliged to give out. The queſtion now 1s, to find tne gain 
of B and the diſadvantage of 4 in this agreement; and to 
point out a general method for the reſolution of all queſtions 
of this nature. F ˙¼ ads 
Nite, M. De Moivre's method will not give a true ſolu- 
tion; nor has there been any rule or method yet laid down 


9 & 


by which ſuch queſtions can be reſolved. | 


The queſtion by the vety ingenious Paier Malron, re- 
| ogg 3 44 
quiring the ſum of the ſeries r Sos + 7 &c. by 


means of circular arcs and logarithms, when x = 4; is of 
a limited, and very intricate nature, and what we could not 
venture to give in form among the others, as ſome of our 
correſpondents, we are convinced, would not allow it to be 
a fair one. It is worthy, however, to be obferved, that it 
is only in the caſe here propoſed (where x = 4) and in — 
N N Where 
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where x = 2 (x being poſitive), io which the ſeries ſeems 
poſlible to be ſummed in the manner ſpecified. With re- 
ſpect to the latter caſe, it is pretty well known, at this 


ch time, that the ſum is expreſſed by two-thirds of the ſquare 
03 of the ſemi- circumference of the circle whoſe diameter is 
oft unity. And if from the half of this ſum, half the ſquare 


of the h. log, of the number 2 be ſubtracted, the remainder 
will be the ſum in the other caſe, where x = 4. How this 
[is derived, is left to be conſidered (agreeably to the defign 
of the propoſer) by thoſe who have a taſte for theſe ſubule 
and abſtracted ſpeculations. | „33 


the 2 


— 


15 


1761. 
5 5 | | | Queſtions anſwered. 


I. Quzsr1oN 462 anſwered. 


. GINC E, according to, the, queſtion, 4s flock exceeded 
B's by 8x1. and his gain was greater than 3's by 30 J. 
the Say therefore as 20: 81 :: 210 (fs whole gain) 850l. 108. 
the ſtock of A; whence that of B is found = 769 l. 10s. 


ke, Thus the ſolution is given by Amaryllis, Mr. S. Burt 
rain Mr. 7. Collins, Mr. W. Hervey, Mr. E. D. Hudſon, Mr. W. 
| to Ingran, e . Lilſen, Mr. R Locke, Mr. R. Marſh, 
ons Mr. R. Miles, Mr. R. Morris, Mr. G. Nokes, Mall Ormi- 

ſbau, Mr. Sim. Pedley, Mr. T. Sandling, Mr. W. Snaith, 
u- Mr. R. Spencer, Mr. Mat. Ward, Mr. T. Wilkin, and others. 
un — A great number of ws. ah ſolutions to this queſtion 

hare likewiſe been received from Mr. W. Beer, Mr. T. Brom- 
tall, Mr. E. Hare, Mr. T. Jones, Miſs A. Nicholls (the 
propoſer), Mr. 7. Lyon, Mr. T. Sadler, Mr. J. Scholfield, 


Fer Mrs. Eleanor Suggett, Mr. T. Wilſon, and others. 

«bf W.:-QvesrTron 463 arfwered. 

not +: Piet | : 
our Let 12x = the number of ſheep; then, by the queſtion, 
be ix * 20 +3x x 18 + 5X 16 = 1070, or 214x = 1070: 
i it Therefore x ="5, and 14x = 60, the number of ſheep re- 


hat quired, © 
— In 
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In this manner it is reſolved by Mr. . Hromball, Wi 
S. Fenwick, Mr. E. Hare, Mr. to Harrington, Mr.) 
. Haſtings, Mr. E. Houlſion, Mr. &. Eangley, Mr. R. Ma 
© Lock, Mr. Cr. Maſban, Miſs Nicholts, Mr. 7. Roe, Mr. Alu 
-  Roawe, Mrs. E. Suggett, Mr. T. Walker, and ſome other 
Ir. 7enath, Abtes, Amaryttir, Mr. J. Chapman, li. 
M. Comport, Mr. Nath. Cory, Mr. T. Crump, Mr. R. Devin, 
s | Mr. Fo a Hitchcock, Toba Mr. E. Lowe, Mr, V. Penn, Mal 
Ormihauu, Mr. J. Salter, Mr. R. Spencer, Mr. . fal, 
Mr. T. Wilkin and Mr. E. Wright, likewiſe obliged us wt 
Solutions to this problem | 


, wr mnt Wer up oc ooo Are.or 


III. Quz 3110 464 anſu red by Mr. Edw. Nott, 9 


”- 
PRE 


Stamford. | | 

= - TS + By writing 2y for z, the 12 become x + 3y +: 
(= 56) a, xx +5yy + vv 259). b, vx — 239 (=) 
=6: To the ſecond of which add twice the third, and ut 
ſhall have xx + 2vx +vv, or X =bþ+2c—y 
2 z) (by the ſirſt); whence 209 y —6a3y=b+2c—ar 
from which y will be found g 9, x=8, z = 18, and v=1n: 
And the letters of the e whereby the 

©. young lady's name is formed, are, I. H, S, I. 


I wis#T could ſuch a fair charmer diſcloſe, 


— 


I'd gladly another equation propoſe,. 
: Which the beſt algebraiſt ſhould never untie, 
DR Fades Tho' he puzzled or ever with v, x, and y. 


In this ſame manner the folution is alſo given by Mr. 7, 
Allen, Mr. T. Atkinſon, Mr. T. Baker, Mr. T. Barker, Mi. ] 
E. Barras, Mr. E. Batten, Mr. T. Bramley, Mr. J. Budi. 

Mr. V. hurtoſt, Mr. Chr. Cave, Mr. J. Collins, Mr. J. 

' Cooke, Mr. W.'Embleton, Miſs S. Fenwick, Mr. W. Terril, 
Nr. NM. Gerrad; Mr. R. Gibbons, Mr. J. Hampſon, Mr. 74. 

Harrington, Mr. D. Haſtings, af She ren Mr. 1\izacty 

* Hitchirs, Mr. F. Honey, Mr. E. * 2 Mr. S. Ken}, 

Mr. E. Lowe, Mr. R{Mallock, Mr. Chr. Meſban, Noſnihctui, 


Mr. 7. Orchard, Mr. T. Roe, Mr. J. Rowe, Mr. Fof. Ruffin 12 


Mr. T. Sadler, Mr. T. Walker, Mr. R. Walton, and Mis 
M. Williams. 1 . 


” 


Iv. Ove 
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IV. 96 ion 16 e by Mr. Dore, Lela: 
. '"Gloveeterſtre.” N. b 


Ie ; 1 the comer of the given . and. let 3 2 7 
the two given ts; draw the line 

AB and biſect it fn Dy alſo draw DO. IL7 
cutting the eircle in tho point C. So 10 

| ſhall 4C and BC, when:drawn; bebe , 
two lines required. TIP 72 


DEMONSTRATION. B auſe Doi is a 
minimum, or the Nortek line that ean 
poſhbly be drawn from D to the c ir- 
cumference * the cirele, 300 molt... "a 


erefore be ini . Bur, by a 
k eee SCA 22 DN X 14 Tf 
= +2DC* ; therefore (22 being con fe 
nd vill ſtant) 7 2 BO»: "gs; e Ir Ron B. 7) 


ſe Tn the rp Ks manner t the problems was conſtrudted b 
„ Mr. 7% Bran "i Mr. F. and Mr. G. Vitaball. 
Me. . Allen, F. Basler, « Buddles, V. Cha man, 
. Tel, J. Hampſon, J. Harig. K. Mott, Mes bara b, 
Steph. Ogle; Paul Sharp, M. Spicer, and Ho lr have 
given} ne nn * 48-45 | 


* 


1 \ 
4 ws $+3- 4-5 & 


V. Qs 464 ae Is Mr. E. Batten | 


11055 4 B, and C * the centers of the three given circles, 
O'that of the required one. Fut SEES 
r= 4B She, 42 3 C285 A i 712 0491 gl? 3 
- 4 x 4 as ow «EP "112 CAL 
lemma, p. 128 of Ste. imp d 1 
lect Exerciſes) x + 2" „en 
Ext +a abxc; thats, Etacxx- 
& 2b m + 2anx + + bmm + u = 


exx + abc; or, 221227. F 
nm mann = abey whence * 


1 — — 111 Vr; FA 44 FN hepa 


2 F2an 


onſequently the radius OE f the = 
_ 238, 8, Ke. 0 required circle 101 r 


es 141% Bil. (ellis) ne 
In the Jane, or in a manner very little different, the an- 
fwet is alſo btought out by Meſſ. T. Allen, W. Chapman 


L. Charlton, W. Davies, A Hamgſon, T. Harris, S. Kem, 
IW. Kingſton, E. A P. Sharp, . Spicer, and T. Halter 


CZ f 4 N 121 5 { 
VI. QuromOn a6) anfeered. 


ro The beſt Tolutions that have been received to this welt 
oe -— oy in virtue of a theorem in 
e Diary for 1758, — it de- biep hne 
nſtrated,/ that the quad 7227 of 327 
thearta of any trapezium 4 27 0 i 2 53 
| +C (B. 530 0A __ .. 


com whence (Keing 4 ; — 1 
= 1 as the ſides of . nts ou 


the trapezium, are all given, by the +: -- 
queſtion)\the area will be found: And in t tis manger i 
actually determined by Mr. V. Davies, Mr. D. Haſli — 
Mr. T. Harris, Mr. Malachy Hitchins, Mr. M. Kingftmn 
Mr. W. Spicer; and is found to be = 8 x tang. 11? 15'= 
175912992 ſquare chains If the ſecond bearing were 1 
W. N. W. inſtead of W. 8. W. (as it was miſprinted) the 
date made by the two diagonals- would then be 5 point 
(inſtead of one); and. the, area of the trapezium * 97 
ſquare chains. | 


VIE. Quierrox 468 anſwered by: Mr. T. Barker, 
| the Propeſer. 


ce eres wich a_ radius BE equal ts to the lefe 
of the two given ſides, let a 
ſemi-circle ECF be deſcribed; 
and, having made B 'perpen- 
dicular to the longer. de AB, 
draw AF, cutting the circle 
in C, from whence draw CB: 
Then ſhall Ahe be the tri- 
angle ſought. | 
-  DemonsTRAT1ION. Make 
AH perpendicular to AB, and 
produce BC to meet it in O; 
and with the radius C4 or 


: - * os * N - ) * 3 
1 1 4 2 | * >” L- At. 


5 * A A Conftrufto of this _ may be ſeen in Lawſon's Apoll 
nius on Tangencies. 
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0C (for they are 1 becauſe BF and BC are equal) let 
the ſemi-circle 4 CH be deſcribed. ' Then the time of de- 
ſcent along the chord CA will, it is well known, de equal 
to the time of deſcent along the diameter H; which will 
be the ſhorteſt: poſſible, becauſe the ſemi · circle AC only 
touches the given one EC H, and has therefore its diameter” 
leſs than any other ſemi - circle that can be deſcribed on AH 
produced, to out the given ſemi:- circle E CFG. AH. D. 
CALCULATI10N. In the right-angled triangle BF, are 
given A = 25, and BF = 16; whence' the angle MF 
zie 2)“: Then in the triangle 40 are given AB, BY, and 
the angle J; whence AC = 12˙425. n ö „ 
But the required fide AC may be otherwiſe found, inde- 
pendent of trigonometry : For, if BD be made perpendi- 


% Nallar to 4 F, then, by ſimilar triangles, FD = =; and 
AF! — 2 BF» 
- frequently 0 (= AF — 2 FD) = e = 


ng 4B — BF: | 2045 
= 12˙425. i 


M * + Bf* | 113 
307 29 a . 1 
re u In the very ſame manner the problem is conſtrued; and 


determined, by Mr. 7. Brampton, Mr. W. Davies, Mr. R. 
ibbons, Mr. 7. Hicks, Mr. T. Harris, and Mr. C. Witchell, 

Very neat algebraic ſolutions to it have alſo been re- 
ceived from Mr. T. Allen, Mr. J. Buddles, Mr. L. Charlton, 
Mr. T. Cooke, Mr. V. Embleton, Miſs Sally Fenwick, Mr. 
D. Haſtings, Mr. F. Honey, Mr. S. Kemp, Mr. E. Nett, 
Mr. P. Sharp; Mr. IV. Spicer, and others. 2 601 


II. Qurs T IO 469 anfwered by Mr. Lionel Charlton, 
of Whitby. 5 | 


Havibg drawn GP to bi- 
ect, at right angles, the line 
1B joining the given points, 
om any point in it, as P, 
et the circumference of a 
cle be deſcribed through 
land H, to cut the given 
nele EMND in any two 
onts D and E; through 
nich points draw DEF to 
et 45 produced in F; 
ben draw FH at an equa] 
"ance from the center C 


6 


Apoll 
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with whe chord FLV of the arch given; and, perpendica 


thereto, draw C. O meeting GP in ©: So ſhall Q be the 
center of the crete requied, © HOOD 


'DgwonsTriTION, From the codten oth ugh H und 
J. let che eireumference of a citete be deſcribed, cutting 
AP is b and a. Then (by Eve: 36. 34) Fa NN = FH x 
FI Dx FE FA'X FI: But PNAs 6. 2.) Fa X 

fore FG C F = BCG? ; and ſo, 50 being = 305 
the points b, I coincide, and the circumferencè of the circle 
deſcribed from the center Q, through H and 7, like wil 
paſſes through 'B and A. J. E. P. | 


1 4 
4b was SD $4. 
” 


IX. Qussr ton 40 anſwered by Mr. E. Rollinſon, 
1 B. C. D be the places of the four abjects; anf 


upon BC let a ſegment of . 
a circle BPC be deſcribed es =o, Fat 
to contain the given angle 332 v. | ax 
of 5 Make BA aq De . e INS in 

rallel to each other, ta- N cx 
king. the former = BA, | / >" 


and the latter =D C; and 2 — — 


ſ \| 


then draw. c to meet £4 #4 br. 
DA, produced, in O; from | A J inte! 
whencedraw O to touch | | 
the circle in P, which is | e p q 
the point ſought. : x, 
/DEMONs TRATION. Conceive the cireumſerence of a ciich . Le 
to be deſcribed through 4, P, and O. By conſtruction and il © the 
ſim. As, B (B: OH :: De(DC): OD; whence, by Wo). 
diviſion, O: CH: OC: OD, and conſequently 01x 


OD =0B XOC=0P> (Euc. 36 3.) whence it is evident; 
that 0.9 alſo touches the circle 4 in the point P: Bu 
| (by _ 32. 3.) 1 =ADP, and BPO = BP: 
and conlequent! D — APO = BCP— NY 
n FRE AD) 


_ CarcuLarTION., Having, from the center M, let fall the 
perpendicular MY, and drawn MB, MP, M9, &c. it wil 
be as DS -a (Jo): BD (380% Ba (150) : BY = 1749; 
whence NO = 12309. Alſo as NB (90); ND (1230); : tay 
n (13?) : tang. IVV = 740 43" I; whence V 
150 16 2, and 61 — 50 0 43 F. Again, 8 ſin. MB) 
752):rad. (:: HN: N (BP) +: fin. VM: fin. POM 


15 


Tertin 
tere 
Mr. 
V. 


Dia 
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15 490 ; whence PMO = 749 10%, PMB (= PO. 
BM9O)=133% 54, and: BCP (=4 PM BY= 66 57 : From 


I 3-61, APH (or.CPB).= 13% 29, PA = 63649; PD. 
nd 718 655 and the Serpent diſtance of P from AD (= 
og breadth of the river) 63362. „ 
Mr. V. Davies, Mr: D. Haſtings, Mr. W. Xing ſton, Mr. 
* E. Net!, and Mr. G. Hitchell have conſtructed this problem 
0 in the ſame manner. P. . of Durbam has alſo obliged 
ce us with exceeding neat conſtructions of this, and of the 4th, 
br th, and 8th problems; which, had they come to hand in 
* due time, would have obtained a place ſuitable to their 
merit. | 16 2 333 = 5 


1 VESTION 471 anſwered by Mr. ]. Honey; of 
» Q Redruth, r i 


and Bi Let 7 =215001.' 5 = 800l.:c =1201. and x the required 
rate of intereſt: Then will ax = principal and intereſt, and 
14x — c S amount after the firft payment is deducted. + And 
in the ſame, manner we have ax —cx9 —ox8 —ox7 — 
exs — 6X5 — ext - eͤ - - x - (per queſt.) 


„Ki FS — 2 
or X o- x — ; therefore & 1-4 — 4 NK. 
1 


Ir +bþb+£c=0, Solved, x = 1'o4t42, &c. and the rate of 
intereſt required 41. 28. 10d. per cent. 1 


The ſame anſioered by Mr. W. Kingſton, Bach. 


Let x be the rate: Then the amount of 1500 l. capital, 
ircl at the end of 10 years; will be 150 x ; and an annuity of 


1 and * s : 1 f * 1 . 11 1 
„ by nol. forborn the ſame time, will amount to 120 * _ 
* | . 2 18 Wen 25 ee eee 210 — 1 * 2 
＋* Therefore, we have 1500 xX = 129, * 8 + 200 (by 
: hill 1 i . 1 | 
0. . 3 — 4 10 13 Die-. 77 * IWR 
„be queſtion), ot x19 08 K 3 Put xi; 


3 81 | 
then x10.(=x + vi??) being = r+x0v + 45 oh + 120 fs 
eg, Sec. our equation, by proper ſubſtitution, wilh be- 


it will come 6˙4˙⁰ T. 354k + 113729, Kc. SF wberce, by re- 
17205 mg the-ſeries, v is found = "04142; And the rate of 
tag lmereſt ſought is 4]. 25. 10d. per cent. = 
} Mr. 7. Barker, Mr. V. Ghapman, Mr. R. Nealngs Mr. 
ny . Harri, and ſome others, ſent ſolutiong to this problem, 
%%% Atatb. Vol. il. ůũ f . ers- 


which the reſt are readily found, viz. PB 639 93, PC 


/ 


> 


n 1 _ 


.. —— et > 
© * . 


” "A 4% 
__— * 


4 
— 4 


f 
f 
j 
} 
; 
g 
bf 
1 
| 
th 


> 
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X1,,QuzsTIOn 472 aefwerdl by Me G. Wikchet, 


Tt is demonſtrable, even by menen hy gromary te Simp- 
Jon's Elem. p. 207, 2d 1 7 
length, or . A Feber | — 71 
the Aength the right line E F is to have) 1. 
muſt form the arch of a circle. In order 2 
therefore to the reſolution of this, and 
other problems of the like nature, it 
will be very convenient to have ready 
at hand, a proper ſeries, or near ap- 
proximation for the area of a circular 
ſegment 11 ) expreſſed in terms of 
the arch 1 fe 12 and its ſine DE (5), 
independent of the radius. Such an ap- 
proximation is the following one, viz. 


. 21/Faxa—s = EHF: From whence, by Peng r vari 


＋ 4 2011 


——æ — 
— 


ax a= y 
= flux. of the ſegment EBF. But the fluxion 651 he dikes 
ſegment EF, if the radius CA (= rz) be denoted by /, A 


"I 

will, it is well known, be = N Therefore, when = 
—— ſum of both ſegments i is a maximum, we ſhall hare i 
eg 2227 a4 DD 
241 . 


A — rr 7 —$* x@a—5 = 0: Whence f is found — 


able (and a x, as given by the queſt. ) we have 


= 0; and conſequently i x 


out = 1509, and that of the ſegment Fe wat: Ad ec 

conſequently the whole of both = = 18˙3 Y ſquare : chains . 

_ Qu: E 871 ION 473 N 2 Line: Henry Watſon 7 

| Let 4 repreſent the quantity given, and x the required 9 

number of — into which it is to be divided; and let the be 

firſt we lea Fan be . By 7. T hen i it is very eaſy to a 
demonſtra: 


1 


— 
— 


— 


. Althou approximating Geste, ought not enerall to bo 
-* uſed when . ow are to be put into a oughe yet r wi ! ſome: 
times anſwer pretty well, as is the caſe here, 


for * — 5 , And oonfe duet!) Uf Now 


f DD f ba ee LOG 
tion, ; = 44a, , or + oy 5 +2106 1+ 
1 2 2 SAP 70 Es 


- Co . Wben 4 is a large abies: — r, 2 being alſo 


xo. 3. "Qpzs Trows Avswerty. 322 


emonltrate, that the ad patt will be =2y, the 3d part . 
. erefore we ban gb ag EI 4A ones + ny 


io order to find ſuch an integer. 17 the value of x, Ia ſhall 
make x 39) .), or its u 8 0 
2 ——— A ö þ - 


$65 7 Þ » Sh K X x* 7 TOT Wr 
2 be wrote 3 therein, 1llead . x, * let 4 two 
ne thus n be made equal to each other: 80 


fall 25 35 9505 „„ n= 


| 3 2 . 
225 3 X 4 I X, —_ r 77 | ; 
e 2* x 17 x. 1 2 — wild Ne 165 


— 2 ; — 42 oy + 2 55 * 
will give — l =2* N — 
= . th 2. 2 T1 

And, if the indicdbe naw. divided d by Ez, we tall 15 


2 — 1 
24 | 
— =]. - =2% Xx . 2 ; whence, by e- 
2 2 2 | 


2 my prey » log. 2 = eber of wich 


are JJ ( oo» Serena dd Retiin fe, 


2 


hige, 2 2 1 x log. r += 4 x log. x — 5 vill then 


be=2, very near; And conſequently 2 log. Z Z +2=2 log. 


245 ot, Jog 3+ 1 = log. 14; or, by putting c la- 2 
ke. the number Whoſe h h. log. is 1), we * _— 2 + log. c 


Siet de Therefore « 42 2.0, 0 


1 29 
14 Py 


1 4251 i 


* , 
ee #7 2d g eng 
100 * | 

- ; * 
. 
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A very curious and explicit, ſolution to this problem has 
been received from. Mr. Rich. Helding; which we onit 
(with regret) as being rather too long for our ſcanty limit: 
This gentleman's farther correſpondence will be very ac: 
e. Mr. Witchel/'s ſolution does not effentia] 
differ from that given above. The propoſer' (Mr. Wildbore 
has given a fluxionary ſolution : Which are all the true au- 
ſwers that have been received to this problem. 


7 


XIII. Qussrion 474 anſwered by Mr. T. Allen, of 


Spalding. 

It. is evident that the parallax increaſes the quickeſt, when 
its fluxion bears rh--greateſt ratio +. - © on 2 
poſhble to the fluxion of the angle 
RF... -: ooo Fu 

Put a and 5 for the fine and co- -_ wa 
line of P) the moon's polar dif- 6h 
tance, c and 4 equal to the fine 
and coſine of P (tbe comp. of 
lat.) 1 = horizontal parallax, 
and x = coſine of P; then will 13 
4/1—bd +acx* = ſine Z) an 
the moon's zenith diſtance, and i 79.9 Wit 


| . . & - a — — =—nacxxbdt+acr © 
rallax in altitude; whoſe fluxion —===== dv 1 
JJC 


=== (the fluxion of the angle P). girs ll, 


vid:d by 


1 Xxx 
$9. —— — 2 „„ 2” 
. B 3 
n , a ax. The fluxion of the log. il; 
= | at — +aca 4 w tu „ 5 4 = ; 5 . 8 | = | 8 
of which being made = © (making at the ſame time r= ld, 2 
| x 7 1141 * N 


and 5 = ac) we have = —— — +; * — , 
=,0:, From whence the value of x (and conſequently the eg 


moon's altitude) may be found: 


Te ſame anſmered by Mr. Witchell, the Prapeſer. 


"— _—  ; V4'% #47 £4 Gt. oc E 11 — 2 Fein SE: of 
This gentleman ſubſtitutes x for the coſine of the moon's 
zenith diſtance ;; and them (the notation of t now quan- Pre 


tities being here made to agree with that in the 4 1 
3 | h K 22 9 Above 


* * =_ 
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above given, by Mr. Alen) he finds (by —— theorem) 
the cobue of the angle at the de aide bn be = =— = and, don - 


47:44 >. 932 * 
: ſequently. irs fine) = — —3 ap (by 
dviding the flu ion + the ne 75 the halter) the fuxion of 


is 0 232 
the angle itſelf is ieee en which 


= (the flux. of the . 


(by the queſt.) being to mm 


22. — — N. xx 


# hs i=xx)in the leaſt ratio oP t— xx" 


> muſt therefore be a maximum ; 3 by taking the 
2 luxion, &c. we haue x — 7x3 —2* ＋ 37 +8 rr. 


= 0; from, which x will be known. ”- 


Piz QuzsTION anfuered by the Propoſer. 23 


F 


Let the number. N pieces ſtaked at each game b 4 
and B, he . by 7 and 7; and let their Kais N 


ee each game, be in the ratio of @ to 5: Moreover, 
enote the. expeRation of A, when (in the courſe of 


BY el play) he has any number (2) af pieces in his poſſeſſi 00g 
d- ad let A“, or A be bis expeRation, after one wore game, 


when he, will have either q +45, or 9 ae ECES, according 
is he wins or loſes If he wins the game (whereof the pro- 


Ns bability is — —) he will have q + pieces, and his ex. 
* 2225 will then.” be , which therefore, multiplied by. 
% or 3. gives ere 4 Xx for his preſent expectation on 
Fd, tat event. | But if he loſes the game (whereof the probabi- 
T_- u is — T7 he will only have q—r pieccs, and his ex 
the petition: "being then denoted by A; ey preſent expecatipn | 

on this event "vill therefore be = 5 7 * A: And coole. 


*F how 4 


qenly — — 3 x PE: Ls * A wi be =& his whole: 


? HY vai 


0- pre) ct 8 plrriag. n=t auc? n 


on | 
bu ve have C M- 19 2 4h” 
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Let now, 2, C, D, E, F, G, &c. denate the reſpective tx - 
pectations of A, in the caſe propoſed, when he has 1, 2, ;, 
4, 5, 6, &c. pieces in pofſeſhon-: Then, » being in this caſe 
= 2, 2nd s = r,-11s manifeſt, from the equation A = 4 
— 15 that the value of N new term of the ſertes 1, C, 
D, E,. F, C, &c. will be equal to the laſt (or preceding) term 
multiplied by m, minus the laſt but rwo drawn into 2. And 
ſo. theſe values are derived, one from, another, as in the an- 
n ſcheme. 5 8 
1 1 | 
=|'C lll. 3 
= mC £ > 8 | | 
=| m*C—n _}. 
=| max C= mY 
— = — 2 e — mn, 

AH =| - zun C- ,ἄẽůꝙ-a un 
8 ISI 2:6 - 4 KC - +2mun © 


And, univerſally, if 7 be taken to denote the number of any 
term of this ſeries, reckoned from the beginning, the term 


itſelf will be truly expreſſed by Cxm F, =, 


p—8 7 — 20 4 
1 — 0 A 22 * FE, ,& 
1 2 3 


. 7 1—8 — ie 
—n—*;+r—6.m" 7 — 225 2 7 0 1 


2 
. PE 33. i... 
* ＋ 5 110 Kc. Which, when 


is taken 2 11 (the whole number of pieces of both 4 
and B) will become CY m — ij +10mIn” - n — 
22 + 5 — zun) = 11; becauſe, if A ſhould have 
all the 11 pieces in poſſeſſion, the play will then be at an 
end, and be will then have + that 51 um, certain. Now, if in 
this equation there be wrote + and 4 inſtead of their equals 


” and n, the value of C will be found = 2093, 


But the required expectation of 4, when he has 7 pieces 
in poſſeſſion, is found above to be 775 —3 * N C 1 


* 1 2 224 — 22 2739933 = =4 3364. &c. ,, Therefor 


243 383543 | 
bis required | Joſs, or diſa vantage, will be = 1=4 53645 
L 4636, &c. = al. 118. 34d. Q. E. I. 
* the ſame manner the Joſs of A and the gain of 3 
. in any other caſe; But it muſt 2 od· 
v ried n 


— 2 


BEE Ln 


j 0. 58. ö G ECU 1s EGS. Z > 'F 143 a 127 
erred, that, when B, as well as J. ſtakes more than one 
piece at a dime, the values of ih ſeveral terms, in the pro- | 


* 274 g er A F i: * 1. 
{4 poled ſeries of expectations will then be expreſſed by means 
A of as mapy.of the leading terms, aa there are units in ( the 
C, lake of B. And if the 7 laſt terms of the ſeries ſo expreſſed,: 
IM be made reſpectively equal to the numbers which they an- 
nd: fer to (or ſt and againit), then as many (ſimple) equations 
in will from thence be obtained, as there are unknown quan- 

* tities C, D, E, &c. to be determined... _- 1 555 


To exemplify the proceſs here pointed out, would, I ap. 
prehend, take up too much room: For which reaſon I am 
alſo obliged to omit the invention of a general approxima- 
tion for the reſolution of all problems of this kind; which 
comes excecding near the truth in thoſe caſes where it is 
molt wanted, that is, where the number of ſtakes is great. 


The Escligſes calculated for 1761. ., 


any There will, in the courſe-of this year, be ſix eclipſes, 
erm four of the ſun, and two of the moon; whereof one of the- 
=; latter only will be viſible to the inhabitants of Great Britain 


The firſt is a very ſmall eclipſe of the un, May 4th, bes 
&e. tween five and fix in the afternoon, viſible only in great 
louth latitudes. | : 


4 


— . py i — — _—_—_ 
rr 0 Sa v7 
o 


R 


— 


— 


42 


r 


The ſecond is a viſible and total eclipſe of the moon, 
May 18th, of which ſome calculations, from different ta- 
bles, and by different correſpondents, are here ſubjoined. 

cn 1 os. Beg Beg. Mid. | End 
_ Calculated by | el. T. 5. Eelip. T. 5 
: For h. m. h. m. h. m. * 
ur G. Wiehell, from N 1 . , „ |. Ab. m. 

Mayer's Tables, 5 London 18 
Mr. J. Metcalfe, from London 

Brent's Tables, { Wentworth 
Mr. T. Harris, from? London 

brent, by 3 equ. only 5 Bugbrook - 
Me. T. Allen, Spalding 
Nr. W. Terrill, from London 

Leadbet. Tables J Redruth 
Ur. W. Chapman, Ae, 

om Dunthorn's ( Leiceſter 

„ 
Mr. W. Reeves, from) Burton on.. 4 

lilley's Tables © 5 theWater j / 3419. 76 
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The tiird is a erß mall. ſolar eclipſe, June 3d; 'Betwer 
x 150 1 in the Wotan viltble -only within the aftic cle 


The . is anotherof the fume fort, 9 37th, bene 


10 and x at night. : 


"The Gfth i is a total eclipſe of the TIS 
conſcquensly, inviſible to us, 


The ſix th and laſt is of the ſun, Nov. 268, bolt 2 I the 
afternoon; bur inviſible here, 


agen, and 


fouth latitude. 


Beſi des theſe lie 6K the two great lu 
une 6th, the long-talked- of, and much · 


f the planet Venus over the fun's diſe: 
Some calculations of which are as follow. . 


N Begin. 


will hap 
expect 


Caltslatcd by | 


en on 
trankrt 


Mr. G. Witehelt | 
M. La Caille 
Mr. T. Walker, 


from Hal. 


Mr. T. Harris 


Mr. 10 10 (whoſe all and great eto 3 in n calcols 
rt we cannot enodgh: commend) takes notice, 


that in his computations (inſerted in the preceding page) no 
He has h6wever,. obliged us 


a type) for the city of London, 


tidns of this 


egard i ts had to 


3 
——— 
+. 


Tab. 
Mr. T. Allen £77 


* 


Fran 
h. m. 


1 26 
1 37 [4 
| ENTS 44 


1 
4 24 


- 2 4 4 


arallaxes. 


ith another calculation (an 


n ſuppoſition that the fan's 


ids? Which is as follows. 


Eq. time [a 
ih. 4:7 


ey 
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9 A tai cent 4 


- 


2 


1275 bene, Cy 
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Nov. ret, abou 


becauſe of the rant $ Broa 


mind ates; there 


horizontal parallax is 10 ſe- 
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| from ſup-riling tothe end, 
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the ſun's place was computed by Mayer's tables (as agree- 

ing beft with obſervation) and that of $ from Halley's, ex- 
cept in the place of her node: For, by comparing Horrox's 
obſervation,” Nov. zath; 1639, with one taken at Paris by 


the node; ch is all the correction that the theory of 2 
lin theſe tables ſeems to want. It may not perhaps. bi 

improper t6 add here à ſhort theorem, 2 ſun's 
parallax may be found by an obſervation of this tranſit, 
made in one place only; leaving it to the gentlemen who are 
converſant in obſetvations to determine how far it is prac- 
ticable. Obſerve the apparent motion of -2 4 © during the 
time of the tranſit, and let @ denote the difference between 
tat and the true motion for the ſame. time, found by 
theory; let alſo the apparent diſtance of 2 from the zenith, 
and the angle made by her path. with the vertical circle 
paſſing through her center, be determined both at the be- 
ginning and end of the obſervation, and pat ö = fine of the 
iſt zemth diſtance, c = fine of the 2d, d = coſine of the iſt 
ertical- angle,” e coſme of the 2d; and let the given ratio 


16 ; 3 


1. Ques tion 455; by % Ann Nicholls. 


"TOI WF”: 3%. ms 7 TE TESTS ry 
Old John; who had in eridle l ; 
Pho now reduc'd, a ſum receiv'd; .. ._  ... 
This lucky hit's no ſooner found. 
Than clam'rous duns come ſwarming round 3 , 
To th' landlard, —baker,— many more, © © 
John paid in all pounds ninety- fou. 
Half What remain' da friend he len:: 
On qoan and ſelf; .one-bfth he ſp ent 


8 
- 
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# 


% — 
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— 
4 


And. when of a I theſe fums-bere . "7h 4 BIN 

Ones tenth o' th ſum receiv'd had leſtrt. 
Nov hew. your fkill, ye learned fair,, 

And in your next that ſum declare. 
e | ; * 03; ILS: : 


Theſe numbers are the reſult of a calculation, in which 


M. Ea Cattle, Dec. xt; Hs, it appeared that the motion 

of her nodes from the equinox, in 100 julian years, was 

5 47%; whereas in Halley's tables it is only 510 40”. Upon 

this rms I'have ventured. to add 97 to the place of 
whi 


of the diſtances of the earth and Venus from the ſan he aa 


8 a 14 — 22 E. af = af ; 9 1 241.1 4141 
8 — TEEN” " on X77 >= . : 5 ? ; 3 
40 g Then will 77 _— S ſun's horisontal parallan 


C. NMitebell. 
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258 ii. Gerersen 76 by Mur. J. Hampſon, | 


KK © 


- 
,% * o% > 


. » % 
„ 


e $9d that number, which being. Ly 25 bow divided an 
ed 


vo unequal parts, the greater. 152 Je ta the ſquares 
=> leſſer, ſhall be equal to Pe ae: 10 ie =: 
* of he ae, un 5 . WE '* mT 
| m. Queariou 477, b. 1 1 Tho. Parker, 5 - 
| Near me two loxely maids relide; | 
Uleſt with each grace their ſe xs pride; ren 
But ſhauld ſuch charms fai to Ws: ait 
Michout the gold, in this wiſe, . leak 
be two equations plage d below in 
Will, when reſolv d, their ee ERR ft on 
4 XX = 125 x-+ 300% chi 
84 viz... e 90009 5 to de. ſolved by 2 uadrat, 7 


v. Quesr10%-478, by Mr. W. Chapman, - Wt 
ary at'a-certain (unknown) diftance,'t taken the angh — 


vf e De le, 1 Farce we 60 var A873 ds dealer Nero 
107 


— 75 ten! obſe 0 uon ta be 
e former to 2 righ be angle: Advanci mw f 


compar Natl CAE oy wy elevation now appeared to be juſt the 00 
E the f It. Berke te dle eighty roar ſec 


V. QuzsTION 479, by Mr. 8. Kemp. 


Having given the the. vertical angle of a triangle (104 


and alſo the length (f à line dividing it in the given ratio ; 


of 5 to 4, and terminating ; the oppoſite ſide; to determine the 
o 


the triaggle ſe mat ahe rea thers ſhall bg 2 minimum 


VI. dgl. 485. by, Mr, W. Spicer. tie) 


2 of 3 triangle being given (x ( 120 feet) and the 
vertical angle ( Fan to determine all the fides thereof, f 
that the triangle itſelf ſhall be the. greateſt poſſible. . 


VII. Quz3TION 481, * P. M. e Durham. 


Two right lines, and alſo a2 third of any order, bein; 
given in poſition, to draw another right line intercepted b. XI 
tween the line of the indeterminate order and one of th! 
given right lides, alſo cutting the other, fo as to make give! 
angles at the intecſection, ms have its ſegmeats made there- lan 
a gv en ratio. : VIII. Qus-i 


* 


x6. 38. frre... 15 
vnl. Oursr ien 482; y Mr. Rich. Manock. 


8 143 2 


The area of a triangle being given = 126; the ſum of its 
2 0 three ſides = 54; and: the ſum of their ſquirts =-2010; to 
5 the determine the triangle. * . 2 


IX. Qukxs Trion 483, by Mr. J. Brampton 
There is a pond in the form of a right-angled triangle, 
which is intended by the owner for a decoy. Going to ſur- 
vey it; I found it ſo ſurtõusdled by buſhes, to a cbnſiderable 
diſtance, that the following meaſures were all that I could 
t take: On the baſe produced, I meafured from the acute 
R engle, 2 chains: Here I could fee a tall poplar, which grew 
on the bank of the hypothenuſe; I took its hearing from the 
chain-line 20%: When I got to the tree I could not ſee my 
ti, former ſtation, but found that the perpendicular of the 
Wtriargle ſubtended a righe angle there: Then I'meaſared 
from the tree to the angle oppoſite the baſe, 5 chains. 'Tis 


ad , required from theſe meaſures to plot the triangle. 
ang 92 —— — — . , 8 - 0 
dos X. QuesT110N 484, by Mr. Rich. Gibbons. 


ng 20 A ſhell being thrown from à mortar, at an elevation af 
{t rhe Bi de, the report of its falf was heard at the mortar, juſt 20 
red. Wi icconds after the exploſion; Hence to find the length of the 
| range. _ 


XI, QuesTron 435, by Mr. Hogh Brown. | 
Fund B borrow 400l. each, ſor a rertain ſtated time: At 


104) 
| ratio 


rmine Wi the expiration of which, A, who agreed to allow compound 
im. mereſt, had 463 l. 18; to pay; but the debt of B (ho was 


ume and rate of intereſt are required. | 
XII. Quesr10n 486, by Me. T. Harris. 
mm fixry-lix, ® the time declare. 
When day and twilight equal are. 
Degrees of nerth latitude. 3 


o pay ſimple intereſt only) amounted but to 4360 J. The 


1d the 
of, 1 


1 " XIII. QuesT. 487, by Miſe Ann Nicholls, / Hagham, 
or tl os * "NN | . Dok ee ws. 
given Two places, I and B, are known' to lie both under the 
there · ume meridian : And it is obſerved, that on Jan. 20, the ſun 


1055 BN "ics 36 minutes Sooner at A chan at I; and that on May 30, 


he 
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he riſes 30 minutes earlier at E than at 4; From via 
Sale demand the latitude of both places. 


XIV. Quz3rT10n 488, * Mr. G. Witchell. 


To determine the equation of the curve, whoſe (braid 
is every. Where, equal to the ſum of the abſciſſa and ord. 
nate correſponding ; and to find the area thereof, when the 
wo quantities. laſt mentioned. are equal, and given. 


The Paris QuesrION, by Mr: E. Rollinſon. 


To determine the orbit that a planet will deſeribe, when, 
beſides its proper gravitation to the ſun, it is urged i in the 
direction of the radius vector by a perturbating force, which 
is every where in proportion to the ſun's attraction, as the 
- coline of tlie angle deſcribed about his center, from the com. 


mencement of the motion, - to any given ele of the 


1 adius. 


1762. 
Lui Ons ebene, 


hy daes. 110. 475 anfrrered by Mr. Tho. Sadler, 


E ſum eee be bebe and Joan ft 
One hundred:forty pounds and one; 
od how dif o on you vi ll ind. 
From the ſolution here 3 d. 


parts, 
JUTE 


Mr 
te leſ 
quati 
he na 


If x be . the Aon ſum» John received, thn equer 
will — + Smet ns += +9 . x, per the il ©! 
4 - = Tru, 


conditions of the nen whence * anl. the ſum re- 


_ 
14% 


Mr: George 1 Jae. of Mr. B B. Donn s ſchaol, and le, M 

. Fveral others; obſerve, that this ON 1s aMnbignous, i it tan, ] 
= beg doubrful whether I of che whole ſuar received) or only < M 
+ of what remained after the 941. was paid, was: the part Wh: 
chereof ſpent on Joan and him{clt, and accordingly find the 57 


whole 


— 
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whole ſum regeived to be either 141 or 235 pounds? and 
greeably to one or other of theſe two meanings it has been 
anſwered by Meffrs. J. Aſkew, Tho. Atkinſon, T. Baker, 
Tho. Barker, Richard Baſſel, E. Batten, Jobn and Win. 
Bell, Wm. Beer, Birchoverenſis, T. Bromball, Fobn Bud- 
44e, N. Butler, Mm. Chapman, John Collins, James Croom, 
Richard Dening, Fobn Eudon, Wm. Embleton, Humphrey 
Fry, Richard 655 ons, Fohn Goodhead, Char. Green, Fehr 
Hampſon, Wm. Hardy, Thomas Harris, Win. Harvey, Da. 
Haſtings, ' Geos Hicks, John Hitchcock, Richard Holden, 
1 Edward Kimpton, Wm. King ſton, Fames 
Launders, John Lyon, Rich. Malloci, Robert Marjh, Cha. 
Meſban, R. Miles, James Milner, ahn Newland, Geo. 
hes, Neſnihctub, James Paty, Sim. Pedley, Wim. Penn, 
Jahn Potter, Geo. Reed, Tho. Robinſin, Tho. Sandling, 
Rich. Spencer, Wm. Spicer, Wm. Stoker, Eleanor Suggett, 
Joln Swan, Wm, Toms, Tho. Walker, W. Wells, and Others. 


II. QuesT10N 476 anſwered by Birchoverenſis. 


1 


Let a and þ repreſent any two given unequal numbers, 
and ſuppoſe a x denotes the greater, and bx the leſſer part 
f the number required; then will be had aaxx +bx= 


La—b 
xx + ax, by the queſtion; whence x „ =p 


nd conſequently z and 7 8 will be the two unequal 


parts, whoſe ſam will always be = x, the number re- 


Mr Tho. Barker puts x + y for the greater, and x - y for 
e leſſer part of the required number, and thence forms the 
quation x T + x —=y=x—yl* +x +y, aecording to 
he nature of the queſtion ; whence he finds x = A, and con- 
equently the ſum of the two parts x ＋ y and x — equal 
v1, the number required; the ſame as before. OR 


x True ſolutions to this queſtion have likewiſe been re- 
aved from Mr. Tho. Atkinſon, Mr. T. Baker, Mr. Rich. 
bajell, Mr. E. Batten, Mr. T. Bromhall, Mr. Fohn Bud- © 

nd le, Mr. R. Butler, Mr. Tho. Boſworth, Mr. Wm. Chap- 

it an, Mr. ahn Collins, Mr. fame Croom, Mr. Rich. Den- 
ly % Mr. Win. Embletan, Mr. Humphrey Fry, Mr, Richard 

r19ons, Mr. Jahn Goodbead,, Mr. Cha. Green, Mr, Jan 
1antpſon, Mr. Wiz Hardy, Mr. Tho, Harris, Mr. Da. "je 

1: % Hark, Vol. l. NG HS 2 ee 
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Haſtings, Mr. Geo. Hicks, Mr. Rich. Holden, Mr Si 
Kemp, Mr. Edo. Kimpton, Mr. Wm: Ringſton, Mr. Jana 
Lauudert, Mr. Cha, Meſban, Mr. Rich. Milet, Meſnibetul, 
Mr. Steph, Ogle, Mr. Vm. Penn, Mr. John Potter, Mr. Th, 
Robinſon, Mr. Geo. Salmon, Mr. Wm Spicer, Mr. Wm: Sy. 
ter, Mrs. Elzatior Suggett, Mr. Win. Tomy, Mr. The. Wal 
ker, Mt. W. Wells, and ſeveral others. 


GC 


III. Quzsrion 477 e by Mr. Hugh Brow, e. 
WE. of Woolwich, d 
* * | ; 1 | 7 
Put 300=4; and then x) = 125 K ＋ z0v4-== ax +0, th 
and yy — xx = go = aa. Whence, ſubflitutig 5 
— — for y, we ſhall have 144x% — 288 ax + m0 
12 * X — | py, 
263aaxx — 28893 x + 1444% = o, or XK — 24 + | 
1 4a — 24x ＋ 4 =0; and, dividing every term dy 7 
| 5 oy * > . OE" W 
aaxx, and putting z = *-+-= (according te direcian f 7 
given on p. 156 of Simpſon's Algebra, zd edition) we ful 7 
have = — 2 — 2 +22 =0, orf — 42 2 22 ; whence R 
4 144 pes M 
2 will be found = 44= 2 . = 2 4+ 2D, N 
conſequently æ⸗ — 2% X 300x = 96000; from the reſo 
lution of which 4 on equation x comes out = 460; 4 
from thence y will be found 500. . 
. | UE 8 | th 
The ſame anſwered by P. M. ef Durham. as 
_ 0 


By tranſpoſition æ * 123 = 300y, and x* XY h 
= 300y* ; but x2 =y* — 300? ; therefore, by.ſubltitution, an 


3* — 300? XK = 1251? = zoo; which, expanded, gives * 
54 — 250) — 2. 300? y* + 1252 y* +2. 14 5. 300? y= ot 
1257. 300 = © = y* —1255—300%% — 3004 — 12, 4 
309* ; whencey* — 125% — 300* = 300x 4/3007 + nl M 
== 300 Xx 325, and y? — 1257 = 300 x 625; which quadratic ha 
equation ſolved, gives y = Soo, and conſequently x = 40 5 


The 
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The Jame anfwered by Mr. Wm. Embleton. | 
Put 300 4, and 125 = b; then will xy = bx + ay, and 
yy xx Saad; Whence y = — Vxx +aa, and bx x 


=x—a"xxx+Faa=x*—2ax3 Tzaaxx - 24x + aa: 
Whence, adding aaxx to each ſide of this equation, and 
extracting the ſquare root, there will reſult x/aa + bb = 


readily be found equal to 400 and 500 reſpectively. 
John Goodhead anſwered it exactly in the ſame manner as 
this We have like wiſe received three other very different 
ſolutions to it, by quadratic equations only, from Mr, Tho. 
"Y Atkinſon, Mr. Cha. Green, and Mr. Geo. Salmon, which we 
| are ſorry our narrow limits will not permit us to inſert. 


34 We have alſo received true and conciſe anſwers to this 
| ueſtion from Mr. T. Baker, Mr. Tho. Barker the propoſer), 
m by . Mr. Jabn Auddle, Mr. Robert Butler, Mr. 


Wm. Chapman, Mr. John Eadon, Mr. Rich. Gibbons, Mr. 


to %. Harris, Mr. Geo. Hicks, Mr. Edward Kimpton, Mr. 
al ames Launders, Mr. 7472 Lyon, Mr. Richard Malloct, 

r. Chr. Meſban, Naßnibetub, Mr. John Potter Mr. J. 
ence Randles, Mr. Geo. Reed, Mr. Tho. Robinſon, Mr. W. ee 
5 - leanor Suggett, Mr. Wm. Toms, Mr. Tho. Walker, 
and others. 5 : - 


IV. Ques Trios 478 anſwered by P. M. of Durham. 


Imagine the thing done, and 5A to be the ſteeple whoſe 

height is ſought, and C, D, E, the | N 
three given ſtations; and ſuppoſe 
the paints C, A; D, 4; and E, A. 
to be joined. 

Then, ſince the CAE is double 
the £ AGB (b ren and equal 
to the s ACh, AE (32 Euc. 1.) 
they muſt therefore be equal to each 
other, and conſequently the ſides | 
AE, CE, ſubtending them equal. 10 

Moreover, ſince the right-angled triangles ABC, ABD, 


will be ſimilar, and fo CB: A : BD; whence 
CB X BD(= 4 B* = AE* ERBE EB =) CB 
XCE—CBXBE; whence BD CE- BE, take —_ 

Na | | D [ 


xx —ax+ wo from which quadratic equation x and y will | 
"Oe. 


1 


wie r OO I _ 
I... HE T5 Fr 


>. . — 


bare the acute £8 BAG, ADB, equal Loy hypth.) they 


* * W 4 Y 
** a * ; rt = — — —— 
1 = — — wy Wor EV 7 * 


— 


22 Ar 


n F 
5Althe ſteeple's height) is directly found = 74˙16 193 yards. 
n NV Mell. 
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DE, which is common, and there will remain BE =C) 
IE, or the double of BE=CD; whence is derived 


the following 


Cons TR UC TIOx. Biſect CD in F, and FE in C, ud 
produce CE till EE; and about the center E, vith 
the radius E C, let the arc of a circle be deſcribed, and at 
mne point BY erect a perpendicular cutting the ſaid arc in 4, 
and B { will repreſent the height of the ſfeeple required. — 
om this conſtruction 5A is readily found = 74*162, &c. 
Yards, | DOT ee IN 


- Much after the ſame manner this queſtion was conſtructed 
by Mr. Wm. Embleton, | | 


| The ſame conſtructed otherwiſe, by Mr. Da. Haſtings, | 


The three given ſtations being ſuppoſed to be at C, D, and 
E, as before, produce CE till EH becomes equal thereto, 
and biſect B with the perpendicular Þ 7, and from the 
center E, with the radius EC (E H), let the arc mn be ce- 
1cribed cutting B in A, and B A will be the height of the 
ſteeple required. „ 


DEMONSTRATION. Let the points C, A; D, A; E, 4; 
and H, A, be joined. Then, CE being = EA E H, by 
conſtruction, a ſemi- circle, deſcribed about the diameter 
(A, will paſs through the point 4, and conſequently CAH 
being a right angle, the Z ADH will be the complement 
of the C te a right angle; and the AE being = the 
LC the ZCAE, will be = twice the angle C, the tii- 
angle CEA being iſoſceles. | 


Mr. Robert Butler conſtructed it according to this al 
method, nearly. ELD | 


The ſame anſwered ( algebraically) by My. R. Mallock 
i Writing-maſter ix Lyme-Regis, Dorſet. 


Let CE (EA) a, EB=z, and x and y = the fine and 
coline of the C AC (rad. 1.); then will 2 xy and yy = 
be the ſine and coſine of the Z LE B; whence, by trigono- 


metry, will be readily found BA = : x2 +a = MS += | 


„ | | Ed 
3 55 and conſequently 2 zo, and from thence 


the triangle required. 


Meſſ. V. Chapman, Birchoverenfis, Tho. Harris, Vn. 


the ame as above, and, by an eaſy and very ſhort proceſs, 
the £ JC); from whence they determine the ſteeple's 
height the ſame as above. 


This queſtion was likewiſe anſwered by Mr. Tho. Atkin/ons 
Mr. The. Barker, Mr. E. Batten, Mr. Sam. Beelen, Mr. 
Tho. Boſworth, Mr. Fohn Buddle, Mr. John Eadon, Mr. 
Rich. Gibbons, Mr. John Goodhead, Mr. Cha. Green, Mr. 

ahn Hamgſon, Mr. Wm. Hardy, Mr. Rich. Holden, Mt. 


am. Kemp, Mr. Edu. Kimpton, Mr. Fa. Launders, Mr. 


R. Miles, Mr. Ja. Milner, Mr. J. Razdles, Mr. Geo. Reed, 
Mr. Tho. Robinſon, Mr. Wm. Stoker, Mrs. Eleanor Suggett, 
Mr. John Swan, Mr. Vin. Tons, and ſeveral others. 


v. Quzsr. 479 anſwered by Mr. Rich. Gibbons. 


Cons TRUCTION. Conſtitute the angle ABC S the given 
vertical angle (104®), and divide it in the 
given ratio of 5 to 4 by the line BE = 
double the given dividing line (24), and 
draw E A, EC, parallel to BC and BA © 
teſpectively, and meeting them in the 
points A and C, and then AC will be the 
triangle requiret. . 

DEMONSTRATION. A BCE being a pa- 
tallelogram, by conſtruction, the diagonals 
BE, AC, will biſect each other (by theor. FOE 
12. 2d of Simpſon's Geom. 2d edition), and conſequentl 
3D will be the given dividing line; and, D being = DC, 
the triangle ABC will be a minimum (by theor. 8. p. 199 
and 200 of Simpſon's Elem. of Geom. aforeſaid). Q. E. B. 


The ſame conſtructed otherwiſe by Mr. Wm. Embleton. 


The angle A BC being made = the given vertical angle, 
and BO the-. given line dividing it in the given ratio of 5 to 
as before, draw D parallel to BJ meeting BC in m, an 
take A =twice Dm; then, through the points & and D, let 
the line AC be drawn meeting BC in C, and A will be 
For Dm being = A (by con- 
ſtruction) CD will be 40A, by the ſim. triangles C.D m 
and CAB, and conſequently the triangle Ah a minimum 


(oy theor, 8. p. 199 and 200 of Simpſon's Elem, of Geom.) . 


a edit.) | 
| - | Accoic ng 


na . QrtsTrovs ATS WI IAE. 237 
King, on, Paul Sharp, and W. Spicer, fubſtitute exactly 


fnd 2xx 2 =©*6245 =the verſed line of 679 58 32” (double 


N —— 


w 4 4a —_ 2 ak < 2a . a _ a a R 4 a a . U 
es... . 5 * +2 I», : e 4g Ru» — YO" — — n LY 9. > * * 2 7 0 
4 3 n 3 e 82 2 r 


- 1 
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According to this laſt method, nearly, it was alſo con- 
We have likewiſe received neat and elegant geometrical 

conſtructions to this queſtion from P. M. of Durham, Mr. 

Rob. Butler, Mr. Cha. Green, and ſeveral others.“ | 


An algebraic S elution to e by Mr. T. Bromhall, at 
Mr. Allen's School, at Spalding, iz Lincolnſhire, 


Poin, wy — 2 wed 


This young gentleman puts Dm=a, Dn (parallel to BC) 
= h, Cm x, and s = line of vertical angle A BC; then 


| he readily finds AB = a + 2 and 26 + x + = X tas - 


area of the required triangle, which 1s to be a minimum : In tl 

| fluxions, x*x — bx = 0; whence xb, or Ba An, and = 

conſequently AD = DC, the ſame as demonſtrated above. ct 

Much after the ſame 'manner it was anſwered by Mr, 0 

ou Eadon, Writirg-maſter, at the free ſchool in Shjj;21d, - 
2rkfhire. f 


Algebraic ſolutions to this queſtion have like wiſe been 
received from Mr. Tho, Barker, Mr. E. Batten, Birchme. 
renſis, Mr. Tho. Boſworth, Mr. ohn Buddle, Mr. Mm. Chap- 
man, Mr. Jobn Goodhead, Mr. Fohn Hampſon, Mr. In. I 
Hardy, Mr. Tho. Harris, Mr. Rich. Holden, Mr. Sam. Kemp, ce 
Mr. Aim. King ſton, Mr. ame Launders, Mr. Rich, Mal. tt 
lock, Mr. Geo. Reed, Mr. Tho. Robinſen, Mr. Paul Star), tr 
Mr. . Spicer, Mr. Win. Stoker, Mr. Wm. Toms, Mr, Tic 9 


Falter, and others. h 
VI. QuesTt1on 480 conſirated by Mr. Da. Haſtings, 0 
| ic 
It evidently appears, from theor. 6. p. 198 of Siwplon's io 
Flew, of Geom. ad edition, that the tri- | (C 
angle required will be iſoſceles; there- "4" re 
fore upon J, 9 to the given peri- 44 it 
meter, or ſum of the three ſides, con- /. 5 
ſtitute an e triangle ng — je 
given vertical angle 40 (= 709) f "Pp, 
and biſect the angles CA, CI A, with N 2 4 
the right lines J, BD, mecting each AX & I -B 7 
other in D, and let the points A, D F 7 
5 | | : | " 7 
— — | — N 
The above cannot be eftcemed geometrical conſtructions, 2 1 
the method of dividing an angle in the ratio of 4 to 5, is not al 


_ krown. 
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and B, D be joined; then draw DG and DA parallel to 
CA and CB reſpectively, and CD H will be the triangle 


ſtration. 


P. M. of Durham, obſerves, that it is very eaſy to de- 
monſtrate, geometrically, that the two ſides comprehending 
the given vertical angle will be equal; and therefore, pre- 
miling that, he determines the triangle by the following 


Cons TRUCTION, Make AC =the given vertical angle, 


required; which is too evident to need any further demon- 


and CA and CB each = half the given perimeter ; join A, 


B; and biſect the angles CAB, CBA, by right lines meet - 
ing in D; through the point O draw EF parallel to A, meet- 
ing the ſides CA, CB, in the points E, F; and CEF will be 
the triangle required. For the ZED (= DA, 29 E. 1 
= ZE AD (by hyp.) therefore 4E D E (6 Euc. x.) an 

conſequently CA CE +ED; and in the ſame manner 
C3 will be proved = CF+FD; therefore CE+CF+EF 


=CA+CB, i.e. equal to the given perimeter ; whence, &c, | 


The ſame ſolved algebraically by Birchoverenſis. 


Let s = fine of the given vertical angle ECF(70®), m = 
120 (the given perimeter), a ＋ x and a4 — x the two ſides 
comprehending the vertical angle; then will 22 — 24 = the 
third fide EF, and aa—xxx {4s = the area of the required 
triangle, which it is evident by inſpection, will be the 
greateſt when x =o, or the triangle EC is iſoſceles; and 


hence the remaining part of the queſtion is eafily ſolved by 


plain trigonometry, it being as the ſum of the natural fines 
of the three angles of any plain triapgle is to its perimeter, 
ſo is the natural fine of any one of thoſe angles to the fide 
correſponding or oppoſite thereto; whence the fides E 


(CF) and EF are readily found = 38*1297, &c. and 43*74059, 


reſpectively. Mr. E. Batten and Mr. Sam. Kemp anſwer 
it exactly according to this method. | | 


Mr, R. Butler, Mr. Vin. Embleton, Mr. Francis King, 
and ſeveral others, have given neat- conſtructions to this 
queſtion; and Mr. Tho. Barker, Mr. Tho, Beſcwortb, Mr. 


John Buddle, Mr. Wm. Chapman, Mr. John Eadon, Mr. 


Rich. Gibbons, Mr. Jahn Goodhead, Mr. Cha. Green, Mr. 
John Hampſon, Mr. Wm. Hardy, Mr. Tho. Harris, Mr. Rich, 


Holden, Mr. Wm. King ſton, Mr. Fames Launders, Mr. Rich, 


Mallock, - Noſnibetub, Mr. Geo. Reed, Mr. Paul Sharp, Mr. 


V. Spicer, Mr. Win. Stoker, &c. have ſent neat and conciſe _ 


algebraic ſolutions to it. 


611 Aa. Wiz 663 92 
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VII. Quxsrion 481 cenſtructed by P. M. of Durhan 
| e TTV 
Let XI be the line of the indeterminate order; 4B, AC 


the two right lines given by poſi- 
tion and meeting in 4; m ene of | | 

them Az, with which the right 

line, required, is to make given 
angles, aſſume a point B, through 
which draw a right line, making 
the given angles with AB, and 
meeting Al in D; produce DB 
to E, ſo that DB may be to BE 5 
in the given ratio; through E, A, draw a right line (pro- 
duced if neceſſary) to cut Xin F; and through F draw 
a line parallel to ED, cuiting AB and AC in A and G; 
and the thing is done. 4 

For the right live. A falling upon the parallels DE, G, 

intercepted: by the ſame right lines AD, AE, will eut then 
ſimilarly. in 5 and H (2 Euc. 6.) and make equal angles with 
each (29 Euc. .); but it makes the given angles with DF, 
and cuts it in the given ratio in B; therefore alſo G, inter- 
cepted by XY, and one of the given right lines A C, is cut 

by the other 4B, in H, in the given ratio, and makes given 
angles there with at the interſection. 

Nun. CALC. will vary according to the property of the 
indeterminate line XY. 


Mr. R. Butler's conſtruction is nearly the ſame as the 
above. | 


VIII. QuesT1 ON 482 anſwered by My. R. Butler, 


Let 22 r 54; 5=1010; 4 = 126; ard x, y. and z denote 
the three fides of the triangle required. Then, by a knowy 


theor, PXP—xXXP—IxXP—2 = aa; whence, putting 
20 —x 1 for its equal z, we ſhall have x —p x yy + 
app +xx —3px x yp THP Px -p === More- 
over, 28 - Xx -l ＋ xx ＋ 59 45 —4Px—4py ＋ 2 
+2xx T2 being = , per the queſtion, we get yy = 
Fo 2p F2px—xx+2p— x *; Which, ſubſtituted 
or yy in the preceding equation, gives 47 — 2 pp + 2px = 
appx=pax-pi n= 
1 r Ls men 


, 2 4 
. Sp Xx 
XJ; 
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n 


2 5 bat 20p e 1 = «7; anil there- 
4 our equation becomes 17 — f + 1 11 1 . 


l 

D | 
a or x3 — * + 953 X = = 54603 

the three roots of which cubic equation, viz. 13, 20, ad 21, 

will expreſs the three lides of the triangle W as x 

ſtands indifferently for &er a one of them. 

P. M. of Durbam, anſwered this queltion much in oe 


ſame manner as the above; as likewiſe did Mr. 7. Hamgſen, 
Mr. 1/7. Chapman, Mr. hn. Spicer, and -fome . 


* 
1 ** Fl 


* 
- 


The fame anſe bowed by Mr. Paul Sharp. 


GF, This RET Remus puts 72 1 2 2 1014.2 54, i= =} 
nem MY Jum of any two ſides of the 3 triangle, and y =+ their 
vich difference; then will x + y, x —y, and 2c — 24, repreſent 
DZ, the three ſides themſelves, and 6xx—8c x + 27% ACC 
ter- = 26 (per queſt.): Whence yy =b— 2cc + 4cx — 33% 


cut Moreover, c —x Trennen h whence 


ven ns / „„ IS 
. + Se ie 
ht rr. — _ = bee + 4e 


zx x; which, reduced and converted into numbers, be- 
the comes x3 — 54x? + 967*25x = 575025; Mhence x will b 

ſound = 17, and y 4, and the ſides of the e tri- 

angle equal to 13, 20, and 21. % 


According to this laſt method of 6 this queſtion 
te was alſo anſwered by Mr. Tho. ./tkinſ:n, Mr. Tho. Barker, 
* Mr. E. Batten, Birthoveronfis, Mr. 2 Budale, Mr. Wm. 
ng Embleton, Mr. R. Gibbons, Mr. John Cuodbead, Mr. Tho. 
+ Harris, Mr. Geo. Hicks, Mr. Rich, Holden, Mr. Sam. Kemp, 

Mr. Wm. King fion, Mr. 12 Launders, Mr. obs Potter, 
e· Mr. 70. Robinſon, Mrs. Eleanor Suggett, Mr. The. han. 
Mr. James Wollaward, and ſeveral others. 


* 


xy 

p The ſame . by Nomihetuh. 

15 The area of any plane triangle being = a rectangle under 
- half its perimeter and the radius of its inſcribed circle, it 


follows, that 5 = 46 will be the radius of the inſcribed 
circle, in the cals of this queſtion; the N of 9 
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=; 1030=#:.247 = c; and let x denote half the ſyn, 

and Thal the dif rence of the two legments of any das 

the tides made by the radius of the inſcribed circle, draws 

to the point of contact thereof, and then will the three 
fides of the required triangle be repreſented by c + y —,, f 
2x, and c —x -; *whence (by a theorem on page 116 0 | 
1 rei ear. I 

| Simpſon's Select MEETS. +3 +x—y +c—-2" . 

_—— | he 

8 1 — + 2%" = 5, and conſequently 51 = 
8 3 — — 1 
Dee ee ee e 
= » (per the quelt.); whence y* = a -zu 
c — x? +2 x3 | 

2. —— — 

| uation x3 — 27x* + 235'25x — 682'5s.=0; from which 
Dy 


; hence, in numbers, we derive the e. 


either of the two firſt methods explained in Sect. 12. of 
Simpfon's Algebra) x will be found = 10, and y = 4, and 
the three ſides of the triangle required 13, ao and 21. 


INT. QuEsT1ON 483 anſwered by Mr. John Hampſon, 


Let FDC repreſent the triangular pond required; is 

which DI is perpendicular bon | 

FC, and AF and BC equal 4 and 

5 chains reſpectively, and the angle 

BAF = 209. * „ 
n v; 

m and 7 equal the fine and co- ſine 

of the angle 54 F (20®); x = per- "Ft 

pendicular GD, andy = BF. K | 

Then, per fimilarity of triangles, | 


will be found BE =Y, FE == * — 7, and conſe 


/ . 


quently See AE ; whence, by Trigonom. 


3 2 
mL 2 nt EE I: —— ; from whence is hid t 
bay =amx + my +33 ; but, from the fimilarity of 
the right angled 2 F. CDi, will be found by e 


xx; from the reſolution of which two equations? 
Will be found = 6˙0634; and conſeguentiy FD and H h 
7 equal to 415947 and 7 35296, &c. reſpectively. „5 


— 
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fo The ſame anſwered by Mr. Rich. Gibbons. 

e 0 

oy Firſt, ſuppoſing the triangles ABD; AFB, to be ſimilar, 
bree will be found the angle AF (= £ DB) = .= 35”, and 
40 2 thence the Iogarnhe of BC too little by O&'OII9032 3 


ſuppoling, the ſame angle 4 369. it gives the 
E of BC too much by o οοαο : Whence, as the 
| ſam of the errors is to 60', the diffe etence of the ſu ppoſi- 
tions, ſo is the firſt error to 32. 424; which being added to 
zz; (the firſt ſuppoſition) gives 35 32, 42“ = the true 
_ 4 of the angle AF; whence AF, BC, and all the 
les being givenz and now become known, the trian- 
naler er F BE may from thence be eaſily pst and de. 
355 : Eko 8 


This queſtion has likewiſe been ated hy Mr. The. 

IE e · Barker, Birchoverenfis 4, Mr. Rob. Butler, Mr. Joby Buddle, 

hich Mr. Vm. Chapman. Mr. NN Goodhead, Mr. Tho, Harvir, 

of Mr. Edw, Kimpton, Mr. Rich. Mallock, Mr. Tho. Robinſon, 

* Mr. Paul Sharp, Mr. . S icer, Mrs. Eleantr Suggelt, 
Mr. Tho. Walker, Mir: W. Wells, and others. 


* * nee abs anſwered by Mr. Thomas Allen, 


of Spalding. 
: in 
Put ? = tang. of the angle of elevation BAC (= 302); 
0 a = 1142 feet (the velocity of found _ | 
per fecond); 5 = 10: feet (the dif- 
_ a falli ing body will deſcend in 
a ſecond); and x = "4B, the horizon 
tal range required. 
N A tx 
Then will tx = BG, and V = 
wy the time of flight 1 and = =the time a 
wy of ſounds moving from to A: Therefore = + AV — = 


20? (by the queſtion) ; whente x is found = 6033'44 feet, 
had the range required; 


If p, (the parameter of the parabolio carve es 


y of 
15 19450*7, and xx = z; then will 22 MEpp + 33 + F 2 


| Fu hyp. log. Ie +37 = 63534 feet,” the — of 


a 


7 fie track ADB. The 


———— „„ r 
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The ſante anſwered by Mr. W. Chapman. 


Jets 1692 feet (the diſtance a falling body deſcends in 
a ſecond); þ = 1142 feet (the ſpace paſſed through by 
ſound in a ſecond); p and g equal the fine and coline of zc? 
(the angle of elevation), and x = the-amplitude, or hori- 
zZontal range required. F ar 
Then will = BC; ands: ha a : 7 —=the ſquar 
of the time of icht; whence e , ZZ will be = the tine 
of the return of the ſound (putting 20“ = ©); and conſe- 
quently 1“: 6:: c—V LE : x; whence x = bc 5 


7 
from which equation kay be found = 603 3˙44 feet, the 
amplitude required. Much after the ſame manner this 
queſtion was anſwered by P. M. of Durham. 
Meſſrs. Tho. Barker, Rob. Butler, Birchoverenſis, John 
Buddle, Wm. -Embletan, John. Goodhead, Charles Green, 
Win. Hardy, Tho. Harris, Rich. Holden, Edw. Kimpton, 
Win. . Kingſton,  Noſnihctub, Stephens Ogle, Paul Sharp, 
Rich. Spencer, Wm. Spicer, and ſeveral others have like- 
wiſe anſwered this queſtion, by methods not greatly diffe- 
rent from thoſe above, _ x | | 


XI. QuesT1ON 485 anſwered ly Mr. Tho. Barker. 
Let x = amount of I J. in one year, and y e the number 

of vears required; then will 400 x/ = 463'051. and 4005 

x 1 = 60 l. (by the queſt. and the nature of compound 


and ſimple intereſt), whence y oh 7285 and conſequent]y 


— 


"Np — 4630 | RE 3 
6 = 115762, &c. from which equation 


x will be found = 1'05; and hence it appears, that ; per 


cent. per annum, and three years, are the rate of intereit 
and ume require. $3 | 


The fame anfwered by Mr, Tho. Harris 


Put P= 400 l. 4 = 463'051. a = 460 J. t= time, and r= 


12> - TIE" 13 
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rate of intereſt required; then will trP 4 P 4 (by the 


1 þ = Hl = 1505 Whence, by compound intereſt, we 


3 


Whence the time required; appears to be three years, and 
the rate 5 per cent. per annum. 


0 =.” ; ; . f "Rs 
to 7 he ſame anſwered by Mr. Rich. Holden. , 
7 Let P= 400 l. A= 46305 I. a = 460 l. r = the amount 
io of 1 l. in one year, and'z = the time required; then will 


m > 
1 


o N A, per compound intereſt, and P Pt x A 


f - 


i a, per ſimple intereſt - Whence will be found R == = 


yo 


. Pt 
. ls, / is found = three years, and the rate 5 per cent. 
p. M. of Durhan, and Mr. Thomas Allen of Spalding, 
ut a = 463˙05 J. þ = 4601. p = 400]. f number of years 
time required, and r =the required rate of intereſt of 1 l. 
or one year; and then they find p x 1 + i= a, and p x, 
r rr (by the nature of compound and ſimple inte- 
X 


d I. I + r i 
7 1.4 1. 5 * Fa = 1.1 +r(= 7 * 2 + - Kc. 
being the modulus); and hence, either by a table of lo- 
5 nrithms, or reverſion, or approximation of ſeries, the va- 
e of r will be found =:0'05.. Therefore the rate of inte- 
r ſt appears to be 51. per cent. and the time of the loan = 
ü d - 
True anſwers to this queſtion have likewiſe been received 
om Bjrchoverenſts, Mr. Wm. Beer, Mr. Tho: Beſcwartb, 
t. 750 Buddle, Mr. Rob. Butler, Mr. Wm. Chapman, 
r. %, Collint, Mr. Nich. Denning, Mr. ohn Eadon, + 
— n. Emületan, Mr. Cha. Green, Mr, Tho. Harris, Mr. 
e Diary Muh WE 42 95 G 0234 ces. 


Wes 4 8 : a — * 2 | 
nature of imple intereſt) ; Whence = p- =; (puttin 7 


have PN N = A, the debt of A; from which equa- 
jon, by the belp of. logarithms, r will be found = &'05:< _ 


—— +1; and hence, by a table of logarithms and a fe 


ſt): Whence Hebe = ( = _ and conſequent- 
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Co. Hicks, Mr. John Hitchcock, Mr: Sam. Kemp, M. 

Hm. Kinzflen, Mr. Ja. Launders, Mr. Rich. Miles, Mi. 
Him. Penn, Mr. G. Reed, Mr. T. Robinſon, Mr. G. Salmon, 
Mr. P. Sharp, Mr. W. Spicer, Mrs. Eleanor Sugget; Mi. 


* 


Tho. Walker, Mr. M. Wells, and many ethers. 


XII. QuzsTION 486 anſwered: by. Mr. Charles Green, 
nàt1 Greenwich Obſervatory, and Mr. Thomas Har- 


j 


ris, of Bugbrook, near Northampton. 


Let x and —y equal the fine and coſine of PO (0) the 
ſun's diſt. from the north pole :; 1 
. $ and c equal the fine and coſine of * 
ZP (==.24®) the complement of the 
ven latitude 3 and — d = the co- 
ine of ZO (= 1088); then by a 
well-known theorem in ſpherics and 
the nature of the queſticn, we ſhall 
hare = and = '= to: the co- 
ſines of the angle ZO and Z P© 
reſpectively; but the angle Z PO is 
double the angle Z 0 (by the 


queſtion), and therefore 2 — x (the coſine of doub! 


5 the angle Z PO) will be = 2Y, from the reſolution 


which equation the value of y will be found = 3094, at 
ſwering toJan, 28, and Nov. 12, nearly. * 


Mr. R. Butler's proceſs is different, but his ſinal equatio 
and concluſion is exactly the ſame as the above. 


This queſtion was likewiſe anſwered by Mr. 79. All 
Birchoverenſis, Mr. Wm. Chapman, Mr. Rich. Holden, M. 
J. Randles, Mr. V. Spicer, and ſeveral others, 


XIII. QuEesT10N 487 anfurrei by Mr. W. Kingſton, 


Let 4 = tang. 21* 54' (the ſun's declination May zo.) 

4 = tang. 20® 11“ (the ſun's declination Jan. 20 ); m and? 
equal the ſine and coſine of 100; s and e the fine and coline 
of 9®; and let the ſine and coſine of the aſcenſional difference 
in the latitude of the place A, on May zo, and Jan. 20, bt 
denoted by x and , and z and v reſpectively ; then v. 
2x Tu, and cz +50, expreſs the lines of the aſcenſion 


o 62. BN 
difference in the latitude of the place B, on the ſaid twa © 


days reſpeQively. Then, per ſpherics, - = 7 = = the tan- 


gent of the latitude of the place A, and 7 
the tangent of the latitude of n. place B. From the 
firſt of theſe equations 2 is found = — | oy =, and conſequently V 


— =_— — — 
(vs E2) | 7 


. and: conſequent] AXX= > = /rr—t=a the verſed fine 


XIV. Que sion 488 anflorred zy Mr. W. Spencer, of 


fe ies, will” =x +2, (per the queſt.) and conſ..- i 


ene {5522 


1 
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ax Fwy = 


* 


, n values ſubſtizur for + 


x + my 


z and v in the ſecond equation, and it becomes — 


ex +1 dd — aaxx 
=< x 


"+ a 


— — —— —˖ꝙ%ð1PÜß— ©. 


—; e 4 * * , π e 


un — en 22272 — — ddss — 

— p x my —=—7X xy, or bx x 
„ 20a am p 
=q xy (putting 2 = — „N — and px 


244 


Sg) and this involved again, in order to exterminate v. 


becomes bbx%+2bpxx+PpP=4qxx3) =44xx%—=44**» 
or 557 ð' ui e 185 e whence x* — 


= ＋ꝓ— — 1 
age 4 {putting 2 3 "= 1 


of double the aſcenſ. difference at the place A on May 30; 
from whence the latitudes of the places A and B are readily 
found equal to 43 3a“ and 5400, reſpectively. 


Anſwers to this queſtion have likewiſe been received from 
1 i, Mr. R. Butler, Mr. C. Green, Mr. T. Harris, 
Mr. R. Holden, Mr. Ed. Kimpton, Mr. Rich, Malloct, Mr. 
cows . N. Mr. V. Spicor, Mr. Wm. Stokes, Mrs. E leaner 

Surget, Tho. Walk ter, and many others. 


Stannington, gear Sheffield, in Yorkſhire. 
Let x S the abſeiſſa, and y S the ordinate of the required 


* 
> 6 


5; The:fuent of which. gives J= = byp.. 
02 | , 


hy „ 
„„ r — 2 5 


log. y; whence x = hyp. log. 70 the en of ths cure 
required. 


But, to find che area, we 1 5 2 (the 3 e 
for the fluxion of the area) =35 +x9 (from above); whence 


fluent of ys = == + 14 fluent of vr, or twice the fluent 


7 ”Xx (= twice 35 guid a= = bog 25 Py x 475 an and conſe. 


quently the area itſelf = 2 5 ch - 


* =). 


P. M. of n after having found 8 of the 
curve and area the very ſame as above exhibited, adds, 


moreover, that when * = 6 being then = 1 h · log. y), 


22 — 2 #'(when 


„ will be T * = + ==; be. = 2" 71828, Kc. and con- 


ſequently the area 5 Gin that caſe) = 5*36831. 


This queſtion is alſo anſwered b 7 Birchoverenſis, Mr. N 
Putler, Mr. W. Chapman, Mr. Il. Ur Mr. C. Green, 
Mr, . ee and others. 2 


The Prizs QuesTION anſwered.” 


' Suppoſe AP to repreſent” part of the required orbit of 
the planet commencing motion at A, at the given, diltance 
AC from the center of force C, and put 
The radius (CD) of the eirele Hr, og” 
The radius vector C — =, 
The arch 4D, meaſuring ahe; angle 0 

AD, deſcribed: about the. center . 

of force Ge. pe. 
IJ Ihemeaſure of the colotity with which 

the area IC increaſes | $3. % 
The.meaſure of the centiperl woes} — =9. 
ending to the e OS J:-a7 


„The quantity 4 is the 3 correction of 5 and is 
thus found: In the equation: of the curye (x\= hyp. leg. 9* or = 


X hyp. log. ) when „ 2 o, then Jog. 2 0, and i; ona 
when x = o, the area ought to 27 8 ua ſinee, when x = 


and * 1, the area, Fe. + —= 2 18 — 1 =: is che correction to 


* 
. be. if ubtracted. 
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and then the centrifugal force at B and A will be found to 
= ; | 9 | . | | 

to be * and 4u* reſpectively: And . = 1 — 9 


2 2 % 


rep u and e Sings Mile 


Tracts (ww being put = _ = " and no force being 'ſap- 


poled to act here; beſides that; tending to the center of 
10 


rce C, and conſequently à a conſtant quantity). | 


centrifugal force there in any given ratio of x —e to 1, chen 
will the centripetal force at 4 be = u x —e, and con- 
ſequently that at H = Ie A I a (the centri- 
petal force being, in this caſe, as the ſquare of the diſtance 
inverſely}; whence we ſhall have x — e x 424? x 1 — aul* 
col, 2 | 
1 | * f . . 3 
( being the given multiple of the radius) and conſequently 
1— en e * 44 *˙ X 1 — aol: — the whole force 
urging it towards the center of force C in the direction of 
the radius vector C, or the whole force whereby ir rends 
to the center C in that direction; and this value ſubſtituted 


* þ * .* ay a i N 
for © in the above equation, it becomes — = — a te 
| | 3 : 3 | 
1 ex coſ. ⁊ 
a 


— ä _— 


| 1 ae x 6 + = xſin. 2 
will be found = © rt ( being any 


: | H 
conſtant quantity at pleaſure); from whence the orbit , 
and every thing elſe required, may be readily determined, 
dc. | 


All our contributors who have ſolved this queſtion agree 
ſo nearly in the above method of ſolution, that we cannot 
attribute it to any one in particular; but the xt prize of 12 
diaries fell to the lot of Mr. Morland, and the ad of 8 to 


2 


\ | 
A Tux og. 


If now the value of the centripetal force at .{ be to the 


S the perturbating force acting on the planet at 19 


From the reſolution of which equation, a2 


02 ” : The - 


| 
; 
: 
f 
[ 
ö 
„ 
' 


| 
| 
[ 
# 
7 


8 8 
— 
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Mr. T. Harris, for London 
Mr. T. Allen, for Spalding 
Mr. E. Greenſted, for London 
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ane DEATH 2 


Chain) 


* 


<P be Feliphe valodated fore 1762 


In the revolution of this year will happen four eclipſe, 
two of the ſun, and as many of the moon; ehre of n 


are vitible- to theſe nations. 


F 


* o — - 


— * : 1 ki 


The firſt is an inviſible ſolar exile, api 24th, bees 


hye and fix 1 in the morning. 


The Sd is a partial 88 of: check moon, Ma 
the morning, of which ſome calculations are as fol 


— 


| Gelee by 
Mr. W. Chapman, for Leiceſter 


Mr. C. Green, for London 


Mr. Metcalfe, ſor 0 London 


Wentworth 


Mr. T. Harris, for London 
Mr. Allen, for Spalding, Lincoln. 


Mr. E. Greenſted, for London . 


"RE » 


2 

N 

Ga 
„ 


Nay in 
o. 


| Dur. Dix, 
h. m. 


9 5c 
9 5 
9 4) 
9.49 
9 5: 
9 54 


9 56 


Mr. Metcalfe obſerves that the ws of this eclipſe ca 


Pe 


be ſeen here, as the moon ſets that morning above an hour 


The third is a viſ ble ſolar eclipſe, 8 1 in the 


tions. 
Calculated bb 


Mr. W. Chapman, from — 


ſcript Tables, for Leiceſter 
The ſame Gent. for Peterſburgh 


Mr J. Walker, in Foadon 


Colnbridge, in 
Yorkſhire, for Colnbridge 


Mr. C. Green, for London 
Mr. J. Metcalfe, 


London 


for Wentworth 


4 Beg. 
h. m. 
| 7 46 
10 56 


6 55, 
7 0 


| Mid. 
h. m. 


7 5c 
7 45 


1498 
7.43. 


7 36 
7 49 


7 47 


7 33 


WS 5 
K 5 5 
6 


morning, of Wh. ch we have received the following calcyls 


End Dur. 


Die. 
/ 


6 12 


5.20 
$ 15 
5 55 
4 5 
5 4s 


0 


772 


II 4/7 


| Sets centrally eclipſed 


/ 


The general Phanomena 


Riſes centrally, eclipſed — 
Centrally eclipfed at noon: © 
Centrally, ecliyſed in the 90 


The end at ſun- ſet . 
The contact of the two limbs 
Eclipſed in the meridian and) 

the horizon near 10 digits 5 


The laſt eclipſe is of the moon, Nov. 1ſt, in the e 
of which our correſpondents exhibit the following account; 
; Beg. Mid. 

h.m. 
8 41 
8 45 
8 34 
3 29 
8 45 
8 4210 4 


| New Queſtions. 3 


J. QuesT10N 489, by Mr. T. Baker; in which D; 
In the laſt: T. ear's- Diary is anſwered. - 


Calculated by - 
Mr. W. Chapman, for Leiceſter 
Mr. C. Green, for. London 
Mr. J. Metcalfe, of 0 London 
Wentworth, for 
Mr. T. Harris, for London 
Mr. T. Allen, for 8 


f 


The eclipſe begins at fun-riſe 


218 
—— 
* 1 


4 


56 18 
38 12 


7 22 
7 10 
Wentworth 


alding 7 2c 
Mr. E. Greenſted, for London |7 ac 


80 40 


1 


h. m. 
7 18 


N 
7 22 


75 10 


ö 


| 


23 39 
| 2 50 
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of 't he Solar Eelipſe, 08. 151b, 
WW 


1 id W. 
s 
63 30 E. 
109 2E. 
95-23 E. 
50 19 E. 


| 50 19 E. 


End 
h. m. 
1 4 
10 8 
K. . 
10 8 
10 6 


= By a quadratic it appears right plain, 


Five hundred y 


© New, fir, if in return you'll tell to me, 
The age and fortune of my charming ſhe; 
Which from the giv'n equation “ will appear: 
I'll ftrive to do as much for you next year; 


* = 59700 +147 x S her fortune. 
„S her age. 


X 22375 


N „ DI TIE AT © 4: $34) 
II. QuesT1ON 490, by Mr. Tho. Atkinſon, 
Given the ſum of the natural fines of the acute angles in 
a right · angled plane triangle = 37 (radius being equal u 


-- 


131 


Tot 


o 


Dur. Dig. 
h. m. 


2 46\ 
2 4616 
2 4917 
2 497 
2 466 


2 466 45 


2 446 


* 
. . 


four hundred x explain: 


7o! Limb 


| Upper 
Total- 


Total 
Total 


Upper 
Upper 


Lower 


vening, 


weft. 3. 


nit y) 


al: | 


” 

: 

, 

* 
” 
— —Ä4—⏑ Wò8—Uä[ es, ——T——T—— — — 
— — 
- — — 
o 


* 
— —— H—— 


I 
46 
23 
46 


— 


43 


. . 
-» 


—— ao gy con en 1 1 

5 — — — — — — h 

* — => >= * W 4. + A. > . ·-.wA ² N ²⁵⁰¹ Ä eumuͥ ̃ u. 
8 


= Fi <a —— C 
— . L =. 12 " _ _ 


„ 


7 1 


and 


the hypothenuſe and perpendicular of the ſaid triangle. 
III. QuesT1ON 491, by Mr. John Hampſon, 
Required to find two ſuch er numbers, whaſ: 
product ſhall be a ſquare, and the ſaid product added to ih 
ſquare of either number ſhall be a ſquare alſo. 
V. QuesT10n 492, by Mr. Edw. Kimpton. 
Obſerved three ſtars 4, B, and C, all in the arc of a great 
that of B and C= 20%: The difference of the azimuths of 


| 
[ 
| A and C was 90“; and the middlemoſt B was the neareſt 
diftance-poſhbleto the zenith; it is required, from this data, 
ö 
| 


the altitudes of the three ſtartrs. 
UTE; QuzsTzox 493, Noſnihetuh. 


To draw a right line through a given point betwixt two 

right lines given by poſition, ſo that the rectangle under the 

parts thereof, intercepted by hat point and choſe lines, 
may be a minimum. e, | 


- | VI, Quz $T1ON 494» by Mr. Joſeph Fiſher, 
The gravity of Talt'water being to that of freſh, as 138 is 


to 135; in what latitude will a gallon of freſh water be to a 
gallon of ſalt water under the equinoctial, as 236 is to 138! 


VII. QuesT410N 495, by | Mr. W. Spicer, 


The legs of a plane triangle being given equal to 30 and 40 

reſpectively; and if a line be drawn from the vertical angle 

to the middle of the oppoſite fide, the rectangle of the {aid 

2 and baſe is a maximum; required the biſecting line and 
e. : ; 


; VIII. QuzsT10N 496, h P. M. of Durham. 
The greateſt plane triangle, having a given angle and any 


other limit, is that whole {ides abour the given angle are 
equal; required the demonſtration. 


5 QuesT10N 497, by Mr. Stephen Ogle. 


Required to draw a right line through the focus of any 
given 


# 


15 | Lavies Daanrres. | Reollinfen] wh 
and the baſe or longer leg of the triangle is = yo; require 


circle; the diſtance of A and B was found to be = 10%, and | 


'f 
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given Apollonian parabola, ſo as to divide the area thereof 
into two ſuch parts as ſhall obtain a gen Kation td 5, 


B QursmION 498, 25 Mr, Tho. Barker. 


Given BE = A5, E D 21, and the time of deſcent of a 
eavy body through B. = time of deſcent throu ugh BC; 
required t e lengths of the inclined planes AB, BC, and 
alſo their poſition with regard to the vertical line, or plane, 
BD, ſo that the rectangle under IE, CD (perpendiculars 
Lon BD) may be the leaſt 'poſlible. [See the fig. to ihe 


6/ution.] 
XI. Coir 499, Y Mr. Cha. Green. 


Obſerved: the ſun's true altitude, at Greenwich obferva- 
Jatz, Nory, to be 45? 41 and one hour afterwards found it in- 
creaſed by juſt 8 4; er the YH W hour when theſe 


Ubi, 


ured 
. 


obſervations were made. ; 
XII. Quz $TION 500, bs Mr. Tho. Harris, 
= | Tis is juſt one- half o'th* time till * noon, 7 
nes, When rad'ant Sul due Eaſt does ſhine 2 : ITY 
' "Upon the twenty-firſt of Jun e 
Say + where — and Phillis ſhall be thine. 
From ſun-xiſe, In what north lalitude. bas 
85 XIII. Vrerten gol, Mr. T. Moſs. 11 
04 
8: From the given point · P, to draw, geomerrically, ar 
line, cutting the ſides of the given triangle 4 BG, right 
the ſegments. AE, BFE, ſhall See ten e. Pe 
the fig. to the ſolutions] 11 £437 7 
40 
gle XIV. Qafzrien 592, by Mr. . "Alles 17 Spalding, 
& 
nd * 92 TP 69 n " 
In the equation 2 5 — 2 — i it is required to derer 
d T3 ag EN 7 
mine the relation of the fucnts x and ay, ſuppoſing that when 
=4 nne Fe | | bo heel 


\ The. Pai LB Opener 35 Mes G. Wickel. * 


It is known, that the fi ne of the modes. — at any 
apparent altitude, is in proportion to the. ſine of the hori- 
zontal parallax, as the coſine of the ſaid altitude is to the 
19 | d adius 


pn LADI2s˙ DIAAIES. [| Rellinſon] ys 


radius: But it is frequent, in {ſuch operations, to uſe th A 
true altitude inſtead of the apparent. Now I ſhould be gh 
to know the quantity of the greateſt error that can arif I. 
from hence, and what the true altitude will at that time be 
on ſuppoſition that the horizontal parallax is juſt 1 degree, C0! 
: — - — —.— 10g © 
| | | er, V 
7 ic of 
170 3. . B pe 
| / __ 
Dueftions anſwered. 7 
N. | | 5 IS Dr. 
I. Quxs Trion 489 anfwered by Mr. Tho. Sadler. Shs 
N thr" age of your moſt charming ſhe, conſe 
Twenty-five years appears to be: | f anc 
Her fortune likewiſe I have found being 
T wo thoufand and four hundred pound. CA 
For multiplying the latter of the two given equationſſ(the | 
by y, and ſubtrafting it from the former, there hic 
ſults yy + 2363 2 39700; from whence y will be fou acute 
= L£59299 — — 2 — 25 years, the lady's 2% Mr 
and thence x will come out = 24001, her fortune. 2 
Mr. R. Gibbons thinks that a great age for ſuch a fort In 
to lie upon hand; and Mr. Malachy Hitchins ſeems part! 
of the ſame opinion, when he ſays, | 
Twenty-five yu her age I've found, 15 
Her worth juſt twice twelve hundred pound: 3 
Dear Hater, pray don't tarry longer; | * g 
I d rather have one eight years younger. oy 
Much after the ſame manner it is anſwered by Mel 9 85 
7. Aiſtrope, Tho. Baker the propgſer ), J. Barker, i; a 
Barter, E. Batten, Tho. Beſcworth, T. Bromball, T. Bran 
ley, J. Buddle, R. Butlen, M. Chapman, T. Dar idſiſi fines 
R. Dening, J. Doleman, 7. Eadon, F. Giles, Fohn Hau leg! 
Jin, W. Hardy, E. Hare, jun. Sam. Harlock, V. Hane 40 
& A Flitchcock, S. a T. Hopkinſon, F. Hudſn, \ Meff 
Kemp, E. Kimpton, W. Kingſton, J. Launders, I. Mat 7 
 thewſon, T. Orme, J. Potter, F. Probert, W. Nanule, lf jj ( 
Robinſon, Alex. Rowe, T. Sanderſon, P. Sharp, C. Sh: . 
N. Spencer, W. Spicer, J. Stokes, Elcan. Suggett, R. 770 
—5 Walker, W. Walton, Matt. Ward, W. Hlellt, and mat 7, 
Others. | ; 


IL, Qui 
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bo, 63. 
Il, QUEsT10N 490 anſwered. by Mr. Wm. Embleton. - 
CONSTRUCTION. Through A, the extremity of the 
ght line AD (Df) draw AC, ma- We E 
og an angle therewith = 45, and 343 
bout the other extreme D, as a cen- 
er, with the radius (x), defcribe an 
c of a _ Fong * = C Dow | 
perpendicular upon A, and pro» = —.— 
Jace BD till it becomes. = BF (40); A 4£ 2 .F 
ren draw FE parallel to DC, mera, 

JC produced in E, and EHF will be the triangle required. 
DEmonSTRATION. The angle B AC being = 45, and 
2 right angle (by conſtruction) BC will be = AB, and 
conſequently the ſum of BC and BD (the ſines of the angles 
F and E, to radius DC='x) will be = AD = 134, and BF 
eing = 40 (per conſtruction) the whole is manifeſt, &c; _ 
CaLcuLAaTION. As rad. (CD): A (45®) :: AD 
(the given ſum of the ſigns) : 5 £ ACD, the exceſs of 
which above CB (45% is = BEF, the greater of the two 


* 


acute angles required. 


Mr. N. Butler and Mr. Da. Kinnebroot conſtructed it in 
the ſame manner exactly. | 


er. 


An Algebraic Solution to the ſame by Mr. John Hud- 
ſon, Lang-Surveyor, 


Let s (=) = half the given ſum of the ſigns, and x 
= half their difference; then will 5 + x = ſine of the 
greater, and 5 — x =that of the leſſer of the angles E, F; 


whence, per 47 Euc. 1, A +3 —x*,oran* ＋ 2K = 


T 
1; and conſequently x = * whence the 


ſnes of the ſaid two angles appear to be & and , and the 
leg EB and hypothenuſe EF, 3o and go reſpectively. 


| According to this method, nearly, it is anſwered by 
1 Mefſrs. 7. Barber, Tho. Barker, E. Batten, T. Boſworth, 
J. Bromball (of Mr. Allen's ſchool) T. Bramley, J. Buddle, 
„V. Chapman, R. Dening, F. Giles, R. Gibbons, J. Hamp- 

fon, 2 Hardy, E. Hare, jun. S. Harlock, Hutchins, S. 
i Hodger, T. Hoptinſau, S. Kemp, E. Kimpton, . Kingſton, 
J. Laundert, R. Malloct, J. Potter, T. Robinſon, Alex. 


owe, 


156 8 LA5DI E85“ D1A R 12785 * [ Rellinſon] 155. 

Rowe, T. Sanderſon, P. Sharp, W. Spicer, J. Sth, 
E ne ugget, T. Walker, W. Walton, M. Ward, W. Welt, 
and others. Oe | 


III. QuzsT10N 491 anſwered by Mr. R. Mallock, | 


Conſtitute a right angle 400 [See Ag. laft gueſtin 
with two lines 4 by CD, * meaſuring the FM 0 
any two known ſquares at pleaſure, and let the points /, 
N be joined; draw CB perpendicular upon AD, and 43 
and DB will be the meaſures of thę correſponding numbers 
required. For BD X AD or BD + BD X 4B = O., 
and AB X AD or 4B* + AB X BD AC, by a well 
known property of .right angled triangles, and 4B X BD 

2 A . 

(BCi, by Euc. 6. 8.) = 2 * — 
feſtly a ſquare number, as C and CD are ſuch, by ſup- 
poſition, &c. | 5 

Ex AM LE. Suppoſe AG = 3, and DC = 4; then will 
AD = 5, (per 47. Euc. 1.) and thence will be found A and 
DB = 2 and F reſpettively ; the firſt equimultiples of 
which numbers, in integer, are 9 and 16, but, being ſquare 
numbers, they are not for the purpoſe: But the next pair 
of integers, 18 and 32, (found ty multiplying each of the 
preceding ones by 2) will anſwer tbe conditions of the queſ- 
tion; and, by proceeding in this manner, innumerable other 
anſwers may be diſcovered. - 


„ which is mani- 


The ſame aifwered otherwiſe by Mr. John Hampſon, 


be Propoſer.. 


Let Sha and à repreſent the two numbers required, the 
product whereof aabb will evidently be a ſquare number; 
but, per nature of the queſtion, b+ aa + bbaa and aa + 
bhaa mult each be a tquare number, and conſequently bb +1 
Sa ſquare number (as (4 aa and aa +bbaa are 
evidently = bbaaxbb+xiandaaxbb-+:ri reſpectively) 

—] 


which ſuppoſe = ch; whence ô will be found = . 


but as @ may be taken at pleaſure, ſuppoſe it = 4 cc, and 


then Ba dA cc = ii; from whence may be found any 
number of anſwers in whole numbers at pleaſure, making 
c not leſs than 2, and 4 any non-quadrate number. 
EXAMPLE. If c and d are each = 2, then will 44a = , 
and a = za, the firſt anſwers; but if 4 z, then bba = 27, 


and 


ſquare num 
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and a = 48, the next anſwers: And if d = 5, then bba will 
be = 45, and a= 80, &c. which anſwers are all in the ratio 


of 9 to 16. Again, ſuppoſing c = 3, and expounding d by 
2, 3, 5, 6, 7, &c. — another ſet of anſwers, each 
in the ratio of 9 to 16, will be obtained; and thus we may 


proceed as far as we pleaſe. 


The ſame anſwered otherwiſe by Mr. T. Allen, 


Let the required numbers be denoted by x and ax, and 
then Ax *, 2 I. x xx, and 2 x a +1 x xx being ſquare 


numbers, by the queſtion, 2 and 2 + 1 muft therefore be 
* likewiſe; whence, putting 2 and 2 ＋ 42 


Vn and Vn T reſpectively, 2422 ＋ 4a (= ＋π a — 25) 
E, where aa may 


will be = r, and conſequently z = : 


be any ſquare number leſs than unity, and x any number at 


pleaſure, &c. 

Ingenious ſolutions to this queſtion have likewiſe been 
received from Mr. 7. Barber, Mr. Tho. Baker, Mr. F. 
Buddle; Mr. R. Butler, Mr. J. Chapman, Mr. Steph. Hodges, 
Mr. Da. Kinnebraok, Mr. Tho. Sanderſon, Mrs. Eleanor 
Suggett, Mr. W. Wells, and others. | 


IV. QuesT1oN 492 anſwered by Mr. Rich. Gibbons. | 


Let A, B, C repreſent the three ſtars, and Z the zenith 
of the place. Then, the arc Z B being a | 
perpendicular upon FC, per the nature 7 8 
of the queſtion, we ſhall, per ſpherics, 5 
(prop. 35 Emer. Trig.) have ſine of 4B + | | 
BC (30%) : fine of AZB +BZC(go*?) 4A B OC 
: ſine of BC— 4B (108) : fine of BZC 
— AZ B (209 19 209%). Therefore AZB = 340 1 20% 
and BZC= 55 og 407; the altitude of the ſtar. 4 = 72 
18' 14”, of B = 759 19' 32", and that of C'= 659 22' 23", 

Mr. Tho. Allen and Mr. E. Hare, jun. anſwer it in this 
manner exactly. 8 ; 


We have alſo been favoured with elegant and conciſe 
algebraic ſolutions to this queſtion from Mr. Tho. Bofavorth, 


Mr. 7. Buddle, Mr. Rob. Butler, Mr. IV. Chapman, Mr. 
J. Hampſon, Mr. W. Hardy, Mr. S. Harlock, Mr. Malachy 


Fitchins, Mr. Steph. Hodges, Mr. Tho. Hopkinſon, Mr. 7. 
Hudſn, Mr. . Kingftsn, Mr. Da. Kinnebroof, Mr. 7a. 
Landers, Mr. Tho Sanderſon, and others, 


Dizry Math, Vol. III. Pp v. Que ;- 
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V. QuesTion 493 anſwered by Mr. Da. Kinnebrogk 
V Jp Q and Mr. T. Mols. ; 3 


ConsTRUCT10N. Let P be the given point, and 7} 1 

and J the two lines given in | 

poſition, in which take 4 = 

AE, and let the points D, E be 

joined; then through P draw FG 

| __ to DE, and the thing 1s 
one. | 


DEMONSTRATION. Join the 
oints A, P, aad draw the right 
line G H (meeting AIP produced 
in H) ſo as to make the £ PG H : . 
CFA, and through the points 344 | 21 
H, P, C, conceive the periphery. of a circle to be deſcribed: 
then the PAH being = ZFAP (by hypotheſis), and 
the ZPF= 2 HPC, the Z AFP wal be = £ PHG 
(32 Euc. 1); likewiſe the Z /FP= ACP (by corftrud, 
and con ſequently the £ GP = PH; wherefore the 
circle touches the right line IC in the point G (32 Euc. ;, 
But the triangles 4PF, H PG, are ſimilar: and therefore 
AP: PF: : PG: PH; whence PFXPG= A x Fi, 
and conſequently, when the rectangle PF x PC is a mi 
nimum, its equal PX PH or PH (as AP is a conttan 
quantity) will be a minimum alſo, which will be in the ca 
ahove-mentioned, viz. when the line FG is drawn fo ast 
cut off the GF iſoſceles; for let L X be any other rig 
-line drawn through the ſaid given point P, and from f 
point r, where that line and the periphery of the circle in 
terſect, draw ir, and parallel thereto draw XI; then 
becauſe AC is a tangent to the circle, P& will evident) 
be _ than Pr: And therefore, as Kis parallel to Hr 
P [ will be greater than PH, and conſequently LP XL 
(= 4P X PI)] will every where be greater than FP x / 
or its equal PX PH. 2. E. D. ü be: 


Very ingenious and neat geometrical conſtruQions to thi 
queſtion have likewiſe been received from Mr. Rob. But — bee 
Mr. Rich, Gioovons, P. M. of Durbam, and ſzyeral others 


Qs Tiens ANSWERED. 259 


No. 63. 


| The ſame ſolved Algebraically by Mett. T. Allen, T. 
Bromhall, and E. Hare, jun. &c. 


Let P be the given point, and draw BP, FP, parallel to 
AE and AD reſpectively, and PC per- | 
pendicular upon 4D, Put FP a, BC 
= bh, PC = c, and CD=x. Then will 234 
voce + xx PD, and per ſimilar tri- 
8 angles, O + x (BD) : Vcc Xx (PD) 


4 (FP): 2 EP; whence 


b + x | 
PE x PD is =a x = 
: _— x 


be a minimum, per queſtion; and therefore, in fluxions, 
2bxx xxx. - ccx Soo; from whence * is found equal 


cc + bb —. b; and from thence the poſition of the line 
ED may be determined. HEH 


, which1s to 


The ſame anſwered otherwiſe by Mr. Wm. Embleton, 


put PB A; PF=b; BC=c, and BD = x; and then 


will PD be found =4/ aa +xx - ax, by 9. 2. of Simp- 
ſon's Elem. of Plane Geom. 1ſt edition: whence, per ſimilar 


triangles, BDP, FPE, x (BD): Maa +xx — 2g (DP) 
:: b.(PF): vas +xx—2cx = PE; and conſequently 


PE x PD will be X'a@ Fx —37*, which, accord- 
ing to the queſtion, is to be a minimum : And conſequently, 


3 4a 2 e 
in fluxions, — xo; whence x is found = a, or 


* 
AE = AD; from which the poſition of the required line 
becomes known. f 


Trae and conciſe anſwers to this queſtion have alſo been 
received from Mr. Tho. Barker, Mr. E. Batten, Mr. Fohn 
Buddle, Mr. Wm. Chapman, Mr. 7. Hampſen, Mr. Wir. 
Hardy, Mr. Malachy Hitchins, Mr. Steph. Hodges, Mr. 
Tho, Hopkinſon, Mr. J. Hudſon, Mr. S. Kemp, Mr. Wm: 
Aingſton, Mr. F. Launders, Mr. Tho. Robinſon, Mr. Tho. 
Sanderſon, Mr. P. Sharp, Mr. IV. Spicer, and others. 


_ —_— 
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VI. Quxs Trion 494 anſwered, 


The numerical data of this queſtion being miſprinted, ng 
Tolution to it has been received. Some, however, obſerve, 
that it is no more than to find x the ſign of the latitude cf 
the place where a body, weighing w at the equator, ſhall 
equiponderate with another given homogeneous weight V, 


which is eaſily found = V4 NG * 

the diameters of the earth being as 230 to 231, and the gra- 
it y and centrifugal force, at the equator, 1 and 2 8 le- 
t>2Cuvely, WED | | 


* (the ratio of 


VII. QuesT10n 495 anfwered by Mr. W. Embleton, 


Let ABC repreſent the triangle required, and BD the 
line biſecting its baſe %. Now, when BD X 240 
(= BD Xx AC) is a maximum, JD - 2B DX 4D + 
8D* or AD & BD!* (= 4D* ++ EOD, a conſtant quan- 
tity by theo. ix, book a. Simpſon's Elem. of Plane _ 

TINS k 


* This expreſſion may be thus found : as 288: 2B9 :: w (the 
weiglit or grav. at the equator diminiſhed by the centrif. fo. ce): 


= the weight there if the centrif. force were taken off, or if 
2” 


the earth did not revolve on its axis; alſo as 230 : 231 :: 
"289 W 231289 w 2312189 9 W 


- the weight at the pole 3 hence 738488 


238 230188 | 
[ LE EE” :- the whole weight gained at the pole: Then, by art. 


— 66240 

grow FSIOWXX 
66240 66240 
ed in the lat. whoſe fine is x, which muſt be = V — w; hence 


gor Simpſon's Flux, 1: xx :: the weight gain- 


W — W 8 
X = * S240, as above. 


S1 
Now the limit of the encreaſe being 8844 = 757 nearly, and 
. I 
the increaſe propoſed in the queſt. being from 135 to 136, Or 577 
part only, it is evident that it is propoſed within the limit; and, 
by writing 135 and 136 inſtead of w and / in the above value of 
x, it hecomes x =*972 3297 = the fine of 2609 17” nearly, the 


latitude required. 


quir 
AD 
by 
abo 
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W 2d edition, diminiſhed by the greateſt 
ralue poſſible of the variable quanti- 
ty 2 BD X AD) will manifeſtly 
be a minimum, and conſequently 

_ De BD a minimum, which, it is 


evident, can only be when it is = o; 

r Wvbence it clearly follows that the re- 

quired triangle will be right-angled at B, becauſe (ſince 

„Dis now proved = BD = DC) it may be circumſcribed 
Foy the periphery of a ſemi-circle of that radius deſcribed 

about the center D;—hence by 47 Euc. 1. AC will 

found = 50; and conſequently BD =25,  _- 


a CorotLanry. If Ba, Be, be ſuppoſed any other poſition 

© of the two given ſides BA, BC, different from that here 
determined, then will AD + BD be always greater than 
ad + Bd; for AD + BD being = adi d, and 
:IDX DB © 2ad X dB (by what has juſt now been de- 

. monſtrated), AD + 2AD X DB + DHE! will therefore 
be greater than ad? -+2ad xd4BÞ TAU, and conſequently 
AD + DB & ad +4dB. 


he 

„ According to this method of ſolution the queſtion is alſo 
: anſwered by Mr. Rob. Butler, Mr. Rich. Gibbons, Mr. 
2 Da. Kinnebrook, P. M. of Durham, Mr. V. Spicer, and 
4 ſome others, : 


An Algebraical Solution ic the ſame by Mr. T. Bromhall. 


put AB =40=a, BL=130=0, AD =x, and BD =y; 
then, per 12. 2. Simp. Elem. Plane Geom. ift edit. 2x x + 


2 , t ; whence y = 3 — , and 


conſequently ACX BD is = 2x of 3 ==, which 
aa+ bh — 2XX 


being to be a maximum per queſt. 4x x x 


; 2 
- vill therefore be a maximum, and conſequently, in fluxions, 
e 2aaxx + 2b Xxx — 8x3 x = 0; whence aa + E —axx 


= o, and conſequently 2x = /aa + bb = 50 = 4G; 
and hence it appears that BD =& AC, and alſo that ABC 
I s a right angle. 


This queſtion was likewiſe truly anſwered by Mr. 77e. 
Barker, Mr. E. Batten, Mr. Tho. Bafworth, Mr. Tho. Brams 
>. Mr. Jaun Buddle, Mr. 1 5 Chapman, Mr. J. Hampſon, 
| 3 | Mr. 


is readily found = bb x — 
24 


with the true nature of the queſtion ! 
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Mr. Wm. Hardy, Mr. Edw. Hare, jun. Mr. Sam. Harlacl, 
Mr. Malachy Hitchins, Mr. Steph. Hodges, Mr. Tho. Hop. 
Linſon, Mr. F. Hudſon, Mr. Sam. Kemp, Mr. Wm. King ſti, 
Mr. fa. Launders, Mr. R. Mallock, Mr. Tho. Reobinſin, 
Mr. Tho. Saunderſan, Mr. P. Sharp, Mr. Fo. Stokes, Mrs, 
Eleanor Suggeit, Mr. Wm. Walton, and others, 


vin. QuzsT10n 496 anſwered by Mr, Rich. Mallock, 


The other given limit, here meant, muſt neceſſarily be 
ſuch as the baſe, the perimeter, the radius of the circum- 
ſcribing circle, or the like, which would confine the increaſe 
of the required triangle within certain bounds or limits, and 
affect each of the ö ſides exactly alike, and then their 
ſam may be always denoted by a certain right line deter. 
minable by means of the ſaid limit, and conſequently {the 
area of every plain triangle being =the rectangle under any 
two of its ſides drawn into halt the fine of their included 


angle, the triangle ſought will be a maximum, when the 


ſaid right line is ſo divided, that the rectangle of its two 
arts may be a maximum (the fine of the included angle be- 

ing a conſtant quantity) . . when they are equal, which is 

too well known to need a particular demonitration here, 


Mr. F. Hudſon puts h for the baſe, à for the fine of th: 
given angle, s and c for the fine and coſine of half the ſun, 
and x and y for the ſine and coſine of half the difference of the 
other two angles, and then the area of the required triangle 

— Xxx 5 i | 
—, Which, it is manifeſt, will 


continually increaſe, as h increaſes, and x, at the ſame time, 
decreaſes, and conſequently that it will (under any aff:;grel 
poſſible value of 5) be greateſt, when x is leaſt, that 1s, 


when x vaniſhes, and the required triangle becomes 1ſoſceles, 


whatever the other given limit may be, unleſs it reftrains 
the including ſides from becoming equal at the ſame time 
that, per queſtion, they are ſuppoſed every way capable of 
being fo, which would be abſurd indeed, and incompatible 
either of the in- 
cluding ſides, or their difference, or the difference of their 
ſquares, or the ſum or difference ariſing from either of 
them, being added to or ſubtracted from 2 times the other 


{except when 1 equals unity), or the like, were to be given, 


then. they affecting the including ſides not alike, the 
queſtion, inflead of being limited thereby, would become 
cither abſurd or infinite, | 


5 Tie 


WGS as wk i£Þe .c. e . eee e r .o- mms i= n 


+ - % I > — — 9 tr A. 


3 
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The ſame anſwered” by P. M. of Durham (the Propoſer). 
Taken from the Diary for the Year 1764. 


Aſſume the points D, E, in the ſides BC, AC, compre- 
hending the given angle, produced, and let 
the right line UE be drawn, and then the DFE 
ADCE, as alſo each of its ſides, will be | 
given. But the triangles DCE, AC B, are 22 3355 
the halves of parallelograms ſtanding about 
the common angle at C, and parallelograms, 4 3 
ſtanding about a common angle, are directly 
as the rectangles of their ſides (23 Euc. 6), 
therefore alſo their halves will be in the ſame ratio, 3. e. 
ADCE: U DCE ::: Ac B;: AC B. Whence the 
AACB having a given £ and any other limit whatever, 
is in a conſtant ratio to the rectangle under the ſides about 
the ſaid given £, and conſequently when the A is greateſt, 
the rectangle will be the greateſt alſo. But the ſides AC, 
BC, have a conſtant analogy to the fines of the oppoſite 
angles at the baſe, and may mutually be repreſented by each 
other; therefore, when the rectangle under the ſaid ſides is 
2 maximum, it is manifeſt that the reQangle under the fines 
of the angles at the baſe mult be a maximum alſo : But the 
ſum of theſe angles being a conltant quantity, the rectangle 
under their fines will be the greateſt when the ſaid angles 
are equal, i. e. when the ſides ſubtending them are of con- 
ſequence equal (6 Euc. 1). Q. E. D. 


IX, QuesT1oNn 497 anſwered by Mr. Rob. Butler, 


Let D 1C repreſent the given parabola, and EF the given 
dividing line paſling 
through the focus J, EP”, WW 


and let the ordinates Z. ary G49 
FN, L, be drawn per- 2 - 
pendicular upon the F | —C 

axis A I., putting 42 y 7 5 2 

Sa, FR x, and EL 25 * 
=y; then, per conics, / X | ng 7 | 
— = 7 R, and — = | 
44 44 


AL (4a being = the parameter); whence RO (= a — — 


44 
4422 — Xxx - y — 444 
5 and OL = 2 3 and therefore I x x 


44 4 


— 
— 


164 LADIES! Diaries [ Rotlinſon] 1765 
. pd IxX EE +2 XE— Sy xs 
4a 335 n 00 848 

n „ 3 n 
44aX —Xx T4427 2 4122 the area of the 


| fraote-F AER 2 given quantit A, by the nature of the 


queſtion (becauſe the area of the whole, DAG, and the 
ratio of the parts D FEC, FAE being given, per the 
queſtion, the parts themſelves will from thence likewiſe be 


given); but, by ſimilar triangles, x (FR): (R9) 


44 
1 — re 
): _ (IL); whence 444 = 1 


xy, which value ſubſtituted in the preceding equation of 
g | A 3 þ y3 _ 1 

the area, &c. it becomes — — EDD 27 3 

= A,. or y* +33*x + 3% +x3 =24a A: And hence, by 


1 
extraction, y +'x comes out = 248.417; from the ſquare 
of which ſubtracting the equation 4yx 16 4 (found from 


2 
above), and there reſults y - 2x ＋ XK 24 G 6 1645 


and conſequently y — x = 9 24a I —16aa; and hence 


5 is found = Tr 16aa +} x 244A r, and x 


: 1 2 
= K* e — T6aa; from either of 
which equations the poſition of the line EOF is determined: 


Mr. Da. Kinnebrook anſwered it according to this method 
of ſolution exactly. | 


The ſame arfwered otherwiſe by Mr, Wm. Embleton, 


Draw Hr perpendicular upon AK, and put x Ar; p= 
the parameter of the principal diameter or axis AK, and 
ſuppoſe the right line FE (paſſing through the focus O) to 
be drawn as is required; and let the area of the ſpace 
FA HE (which is given by the nature of the queſtion) be 


4x-+P 


denoted by a; then, per conics, H will be found = 
- 2 i 4 

FE =4x T p, Hr px, xc. Whence a ( HG NAFTA 

Xx s. HGF) will appear LL X 4x Fort; And conſe- 


_ quently 
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1 


quently x = = X 232 2; from whence the poſition 


| P 4 
Jof the line FE may be readily determined. | 


Mr. John Hudſon. ſolved it according to this method 
very near. | Gs 


| The ſame anſwered more generally by P. M. of Durham. 


This truly ingenious gentleman ſuppoſes the point P, 
through which the dividing line is required to pals, to be 
given any where in the plane of the given parabola D/C 
(either within it or without), and likewiſe that the right line 
PEF'is drawn as required, cutting the axis AB in O, and 
dividing the given parabolic area DYC in the given pro- 
portion of to n. | | | 

Then, biſecting EF in &, and drawing the diameter HG 
through C, and the ordinate Em. through E, meetin the 
axis A in L, and the diameter HG, produced, in J, the 
area DC: area EHF :: M: n:: BCi: E113 
(cor. 2. 52 Sim. 5); whence EI is given. Draw PX perpen- 
dicular to the axis in X, and meeting the curve in Q, as 
alſo Fz perpendicular to the ordinate EN. Then (by a pro- 


F pcrty of the parabola) /Oxp=AE Ln; alſo (by another 


property) Fux uA Em: But 4Kxp=2XK*; there- 
fore) Kxp=O0 FUEL Whence © K* —CJE Ln 
UE M:: (OK: F: :] PK: En, i. e. > :*—QCELz 
m x PK, Call PK=a, Kl, E£1=c, and IL 
= x, then will EL =c+x, Ln = x, and nm ax: 
Wherefore bb —cc + xx = 24x, and conſequently a— xl* 
S = 


CoroLLAky 1. If the point P be in the curve, then aa — 
1 So, and a - x c. | | 


CoxoLLARY 2. But if the point P be in the axis, then 
4 So, and xx =ce—bb. X 


This queſtion is likewiſe ingeniouſly anſwered by Mr. 7. | 
Hampſon, Mr. P. Sharp, and others. „ 


X. QuzsTron 498 anſwered, 


If BD be ſuppoſed to be produced out to F till the time 
of perpendicular deſcent along it ſhall be equal to the time 


ol deſcent along BA or LC, and the circumference we - 
circle 
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circle be deſcribed about B as a di- "I 
ameter, it will, it is very well known, 
paſs through the points A and C (ſee 
art. 204 p. 230 and 131 of Simpſon's 
Fluxions, 2d edition); whence, D C* 
being = BD X DF and AE* = BE 
EDV F, by the property of the 
circle, we ſhall have JF? XCD 
BEXBDXEDXDF+Ot*, which 
it is evident, by inſpection, can admit 
of neither max. nor minimum; but if it were required tg 
be equal to a given quantity (), then, EDX DF + DF: 
| 4 | 


(=D F x EDFDF) being = FEN (which ſuppoſe 


= un) we ſhall, by deſeribing a ſemi-circle E D upon 
E D, as a diameter, and drawing a tangent to it ſuch, that 
the diſtance intercepted. between the point of contact C and 
its interſection F with ED produced may be = 7, find the 
value of DF required, ——Thus, in D x, perpendicular to 
E D, take Ds n; join the points O, s, with a right line, 
and from the point G, where it interſects the ſaid ſemi. 
Circle, draw G Lad reg pane to Os, meeting OD produced 
in F, and the thing is done; for GF is manifeſtly = U. 
(= u, by conſtruction). | 


XI. QuesT10N 499 anſwered by Mr. R. Butler. 


Put 2 and 5 equal to the cofines of OZ and O, the co · 


altitudes at firſt and ſecond obſer- 
yations, reſpectirely; n and equal 
to the fine and coſine of Z P (the co- 
Jatitude) and x and y equal to the 
fine and coſine of DP or. O (the 
ſun's diſtance from the north pole) ; 


then, per ſpherics, — = coſine 
of the Z © /Z; the ſine of which 
nr 

is 3 22; Whence, 


an x | | 

putting p and g equal to the fine and coſine of 4 0 
N08 

-+ 


(rs), the coſine of £ Z PO will be found . 


MX 


ꝓ Vm mx — a—Ry : 

; 11 . | og x 
pP Vi . —a—1.5P +ny=b (by Anderfon's *! 
FD 1 


and conſequently ga — 299 t 


- | 1 


22 — 


- 
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hence y is found = fine of 234 degrees, anſwering to 
—_— of Jane; in the forenoon of which, at the hours of 
9 and 10, the obſervations appear to have been made. 


— +5 4 4 "LS — 
1 — * — —— Fits _ 
— 


* 


The ſame anſauered otherwiſe by Mr. T. Allen. 


5 
> For the coſines of the given coaltiudes OZ and OZ put 4 ö 
| and h reſpectively and c and d= the line and coſine of Z P, + 
the colatitude; n and # = the fine and coline of the given | 
interval of time (OPO = x59) between the two obſervations, [ 
d to and x and y S the ſince and * — OP 1 codecli- 
1 . — | — 
2 nation (radius 1); then will — 2 and — be equal to 
15 the coſin:s of Z PO and Z PO reſpectively. Whence, per 
= ſpherics, and the nature of the queſtion, 72 x — 29 + „* 
J 3 
* * 1 — 3 . and hence, by ſubſtituting 
1 CC; | | — 
— for a, and i for d 1 d, we get xx. 7 = 


CC XxX 


„ and conſequently (by involution, &c. and put- 


— 


D. 53 
Cx 


ting Fe + mmdd + mmcc, g=mmda + ts, and 4 
m mec —mmaa=—tt) fyy —2gy = — &; from the re- 


—— TX cm £* 
ſolution of which y is found = — 2 expreſſing 


the ſine of the declination required; from whence every 
thing elſe wanted, may be readily determined. 5 


Mr. Charles Green (the propoſer) anſwers it by a proceſs 
not materially different from that above exhibited ; and from 
thence finds x = 9gx171*796 = coſine of 239 29“ nearly. 
Whence the hours of obſervation appear to be 9 and 10 on 
the 2xſt' of June; which agree very near with obſervation : 
—— but theory and calculation will differ a few ſeconds, 
nay even minutes, ſometimes, from the niceſt obſervations. 


Mr. Rich. Gibbons, Mr. Da. Kinnebrovk, and P. M. of 
| Durham, by very curious and ſhort proceſſes, have likewiſe 
brought out the ſame concluſion. 


Iagenious anſwers to this queſtion have likewiſe been re- 
ceived from Mr. T. Barker, Mr. J. Buddle, Mr. T. Hop- 
kinſon, Mr. 7. Hudſon, Mr. W. Kingſton, Mr. 7. Potter, 
Mr. Th. Robinſon, Mrs. Eleanor Suggett, Mr. W. Sutton, 


and others. 2 as 
| . Ques- 


50 


7 


Th 


rem); 
fr6a 


——— — 


Whence, by equality, 5 — 


' kinjon, Mr. John Hudſon, Mr. W. King jton, P. NM. of Dur- 


parallel to the fide 4 h, of the given plane triangle 150, 


x68 Lavits' Diarnes. - [Rellinſon] 1 


XII. Quxs Tron 500 anſwered by Mr. John Potte 
to Mr, Tho. Harris, the Prepoſer. 

S I R, ' 

The latitude below is ſhewn “, 

Yet Phillis {till may be your own. 


* In 642 35' 487 north latitude. 


Another Anſwer to the ſame. 


Let s and c= the fine and coſine of PO [See la fs 
or PO (= 66? 31') the ſun's diſtance from the notth pole Þ 
y and x = the fine and coſine of ZP (the colatitude\ and 
and « =thoſe of the £ Z PO (= © PO per nature of th 

ueſtion ; then will 22½ — 1 = coſine £ Z PO, and pe 
— 2uuys — 4 + cx (= the coſine of Z ©) will 


=o (per queſtion); whence 2 2 = — 4 And in thi 
© wi 
us” y 


right-angled ſpherical triangle OZ P, u: x :: - : 


cotangent of ZP; from which is derived 2 224 =—= 
c 2009 
3 
* N 


= 2˙ 1057018 = tang. of 64 35% 48%, the latitude required 


; and conſequentiſj 


According to this method, very nearly, the anſwer is 
given by Mr. T. Allen, Mr. Tho. Barker, Mr. N. Butler, 
Mr. V. Chapman, Mr. F. Hampſon, Mr. Da. Kinnebrok, 
and Mr. Paul Sharp This queſtion is likewiſe ipgeni- 
ouſly anſwered by Mr. Tho. Boſworth, Mr. John Buddle, 
Mr. Rich. Dening, Mr. Rich. Gibbons, Mr. Sam. Harloct, 
Mr. Malacky Hitchins, Mr. Steph. Hodges, Mr. Tho. Hop- 


ham, Mr. Wim. Spicer, Mi. Fa. Stokes, Mrs. Eleanor Sug— 
gelt, Mr. i. Sutton, Mr. Matt. Ward, and others. 


XIII. QuesT1ON 501 anſwered by Mr. D. Kinnebrook, 


' ConSTRUCTION. Through the given point P draw PI 


meeting the other fide thereof, BC, produced in D, 1 
0 take 


, ny e * ** * of v 4 # 
/ e — 2 4 + Or: 5 


4 | Kay tothe Neuer 1 F Exkotzs. es I 
e: * 1, 26. for ce, r. 2063 l. 30. for 2tte, r. US; : 

4 this error runs through and d affect all the r remaj ng. 
rt of the ſolu. ; thus,” inſtead of x = VI,XEE1224; 5 
will be * = LES _ 8˙6602 5. And gin (in the ame 

4, J. 3. next Page; 4 t is = 1068654 and, net 
62. And laftly, half the ſum ok, theſe do valves ow” 
t be 1143. but 2752327 4 — th hexofors.; 1s; [wot - thre 
ur the" trus number 11 HH 


3 but . er in any . jan a r 
ay happen. This again, then, abe ate ae aſred'is 4 
Yor in principle. Gentlemen do wrong in a 8 . 
kd abſolute aſſertions of. their infallibility.; 5 mw ifs; 

# Er will always ACS: i What evær 7 fre 3 by | 
may do. fro wa Y 
EP, 7+ J. 33. for 20% 30% r. 22 30%. Qs, 5 5 5 

P. 155. 4. 25. for 450% „ | i 
LP. 156. J. 14. & 15. for 7 . e r. 2. 4 75 
4p, as in the original.” Alſo a mee con · + 
Faction thould: have been given, 8 5 5 


7. 161.45, theexpreſſion world be N 


O'Se 
P. 162. J. 6 for. b; T. 3. Alſo the- Editors 1 
uſineſs here Was to inveltigate the general theorem given 
the original, and. not to ive his own more clumſy ſo- on 


| tion. * 52 2 
P. 164. 1. 1 ry 2 Ag 3088 6882261 1 ved 


1 — XZ 2 N 
60 2 2 2 N. 8 W 5 23 
397 32 5 . ä ey © 


| hid. 4 35 "fob 1314 0 fret, or 438 8 yards, 7. 1270's | Ck 
et, or 423 5 ards, 7 | . 
K. B. 170. 75 the laſt, "for the” I BEN x | 
ad * b T N [ER . 12 N T1. 

P. 172. 0. 5 Pr, 7+ 791 3s, en yoo and, 


. * 
J > 
., 1342s — £ 
3 27 R 
and I. . a e „ 2 2 * * — . 
4411 1 — 5 HL . i 1 
. . : —— 8 p * * on 
Le — 5 e e : | 27 Js. 
t 4 = X t SE 12 475 55 , ; 
33 | * { * : — 0 * 2 4 r A 
Le. . 5 — r A ; 22 ; 
4 * \ 1 i . * A — - 
2 * 3 . 5 
8 « g : * Ea en, Ze 'y Ty 
8 * . { . * 2 «ww 
» : : 7 , 59 5 y : * 
* 4 * 4 ” * . * * a * * > uh, * Sh } — 
> 8 — TE, d 6 K —— el he 4 Ea 
* 7 3 \ — Fe — 4 
2, i N 3 7 bh 
os * 11> 4 . . 
F \ * 1 r „ 


” - N =” - _— WH f ” i , 2 - 
5 et 2 S x — ? * ef 1 1 r * - 
— : tr SAG oh Ws 3 
* " nr . 4 — 


4 3 N — 2 4A 1 
. * 424 < PX 
—— * o £ > mY re 9 . py = * 5: — * 
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4 Kerl 5 the Rss 75 East 


7. 1265 2. 34s for Amphytrite, x. « Amphitt yo. - See a 

= 1 25 E 12 2 13. bor 14 423, 1 . 14123. A flung 
to Q. tog. 

158 TO e omitted tn Gies. 

72145 Solu. and rule to Q. 10% omitted. E 

. 180; Sol. to QoS omitted. L. 325 , . . 

Top 8 181. Solu. to SR iog omitted. 


V. bg. 858 to: A e rat: 48: 


— 3 $: xx 
1 for * E anc => 5 ; 4 
* 2 e vb ; = and. 25 7 


. 2 for 810898. 5. iets. 


8 158. 1. pears "for ENT | 
2 P. 197. Solu. omitted to my 8 Q. 
Re of. ſolu. 4 great curioſity! + . | 
+ i Fs 1296 . OY for EB-= DAS *. . 2758. 12 #C = $ ; 
8 2 9˙445.— 2. antepenult. for * SE z: c C: CI; 
2 E: 4 2. cs: c: „SE: c : .. ud. 
dele Ste: Ee B. SE 1 
E. 200. J. . Here 20 = 8*3 73 miuſt be a.m a e, other: pro 
. "wile the who : is leſs than its part. 
P. 207. In the Repoſ. ſolu,..to. Q. 121, is is abſurd 60 
N zb fluxions, a after ſuppoſing the” ee. in the ſpiral 
to be the ſame as in a ſtreight inclined plane; the inclina · 
tion muſt needs then come out as if it were fach; ſo that 
the ſolu. takes for granted the very thing which, it would F 
| ſeem to prove. - | 
H. 210. l. 21 & 22. for From. 1805 leaves "the - 2 74 
e from 360, leaves the ££ Zea; then the ſum, of the 
| 22 tea and ate taken from Thos ka the 4 teas 
5 5 inte $4 3 ES 45.5 26 4, 
212. Au . 37 145 3 r. 495 ES x 
116. : the number 62275 25 ly far too | 
ork for the Terri motion of a polar on e earth ariſing 
- os the diurnal motion. 
P. 217. the Repoſ. ſolu. P Sir 1. Newton? s Algebra 
P. 232. the Repdſc ſolu. 1 to Q. 129 w would have been bet- 
der omitted, as it is only an approximation, and runs to 
8 e equation of the 6th power; whereas wn fol. 


8 | 


i bouts cru, 5 riſes ton 4th power __ 
E Bs "Dok be aaa. ox 


4 
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Us, Lowes's letter alſo WAY, too late; 5 it contained. 


% 
— 
& 
71 
* 
— 
. 
* 


= 


Tm 
* 

4 «1 
. * 
= 
=; 

14 
5 4 
* — 
22 
c 
52 


N. B. The 13th No. will be publiſhed the xt of March, 
5, and the correſpondents” letters muſt be ſent to come 
land before the zoth of January, directed as before. 
ks intended to finiſh this Work in the next No. if 
le; but if that cannot be done, then to conclude with 


<; 


Ip 
, / 


_— — 
a" 
2 
2 
, 


(8 


The letters of ſolutions for this No. From: Mr. John: Fe: Is 
* and Mr. Tho. Wilſon were too late in coming to 
,, 2, 3 4s $575 and the 


> 


* 
Cog 


4. \ . 333 * 
* [1 - ” . 

17 >. 4 K eq . . 4 
x ** : 7 - ” * 5 
8 E £4 - < 1 

1 : - % N - . a | x A 
- Ao < * 
3 - 4 N * 
27 & 2 „ » 1» 
1 . » Ss * > 8 I» 1 4 
X 4 . Is Y 
4 . f z 
4 , - a 2 
8 


I . ae ere eter a aoR ——— 
; = o Go - 
* * 4 * ” 
g s — on 4 "EE * 
n x {1 4 8 " * . : . 
7 59 * . * 4 17 , = , 
* 4 * " * . 


explained what & is. See the Miſcellany.——AlÞ it 


Ms Os 236, the. e bor ſolu; to. Q. 131, ſhould have 


P. 277, the ſame to 


ns 455 I”; | 5 « # * 
— 5 * e „ 0 * 


w * 
2 . : 
«, 


Key, to o the REPOSITORY « - ERRO 
4 Continued from the laſt Ne.) 


23 2 


p. 234. in the bela. 6 to Qi: I 30, . Bditor mould 


be obſerved, that the pretended approximating ſolu. to 
Q in the next page, will not bring out the anſwer nes 
truth. A conftruftion ſhould alſo have been given. 


omitted, as being 
[the original. 75 5 
— — 


F. ao, l. 75 75 =1= . 
p44 — 4 ＋ 1 4 

WES IS =o. - Pati e. 

. 1 3. f. diameter, 7. radigs. We KY 

P. 264 & 265 the ſolu. 0 N- are wrong, 
Miel. is Jus 

P. 274, a folu.. to EY omitted Tbe *;n 
"that theſe numbers excee thoſe in oy REAR or in 
e 1 

. 276, @ ſolu. to ( 


th Tuperlicous, and much. + wore | 


157 omitted. 
++ 

FP. 279, the ſame to Q. 1 oy e 

F. 23c, the ſain? to 1E. 

8 282, the ſame to DIE. 

P. 284 of the two original ſolutions TEE to the pl 
dl be the year 1731, the falſe one is retained and the 
one . The nature of the . ſhould alſo. 
been explained, being very obſcure, 

H. 288, a ſolu. to Q 166* omitted. 1 

5 289, the ſame to Q. 1677 

P. 293 contains a very curious W 4 whet | 
15 ſaid the two preceding ſolutions agree exattly as to 
diam of the required circle; 7 85 it there a 1 5 that 
one is 30855, and the other 3 4096! the ſam? 
mark the Editor declares that ts 408555 whether a þ 
{ 209 conſtruct. can be given to the prob. (Q. 163Y 
— . 10 e 1803 hates fon, any" 


b. 60. QUESTIONS ANSWERED. | 59 


ke DI to DT in the given 
tio, and let the points J, Z, 34 WE > AD > 


> joined: Take O to P/ _ E 
T to DI, and draw 2 R A 
arallel to AB meeting 1 in FI 2 5 | 


- through 4 draw AG pa 4 Do 
ulel to TT meeting ID in G. WE __ jy 1 
d from thence let GL be KA R * 
arallel to DT meeting /T in L: Then from R towards 7 
ke R A ſo, that R & & LX may be RT NA, and join 
xe points K, Q, and through the point 4, and parallel to 
let the right line HF be drawn meeting ID and DT 
and F: Laſtly, join the points P, F, and that will be the 
ne required to be drawn, it cutting 4B in E fo, that AH. 
BF:: ID: DT, the ratio given, by conſtruction. 
DEMONSTRAT1ON. By conſtruction, LX : RT :: 40: 
K:: (by ſim. triangles) 7G : NR whence, by alter- 
ation and _— X: HG :: RT: RN: : by bm. 
riangles) /T : {D :: IL: IG; and hence it follows, 
hat the right line HRK (when drawn) will be parallel to 
Lor DT (by corol. theor. 12. 4. of Simp. Elem. of Plane 
eom. 2 edit.), and conſequently that, HF being parallel 
K © (by conſtruction),  K © vill be a parallelogram; 
hence (per fim. triangles) HR ).: IU: DT: Df 
DS: Ef (by conſtruction), and conſequently DF 
+I," : PH(PI—IR):: DN: PI; but DF 
H:: BF: AF (by im. triangles): Whence, by equa- 
ty, BF: AF :: D: Pl, chat is, in the given ratio. 
Mr. R. Butler has conſtructed this queſtion in the ſame- 
nanner, very near. | 


The ſame anſwered otherwiſe by P. M. of Durham, and 
Mr, T. Mols (tbe Propeſer). | 


uppoſe the thing done, and PE F to be the poſition of 
he right line required; draw Pd parallel to BC, and take 
g to Pd in the given ratio of E to BF, and then AE: 
d:: (BF: Pd) :: BE: dE (by ſim. triangles), and,. 
ompoundly, AE: AB :: gd: g; wherefore AB and 

d being both given in length and poſition, it is now only 
equired to produce the given right line 4g to E ſo, that 
e rectangle under AE and FE may be equal to the given 
ectangle under B and gd, which is elegantly done in 
mpſon's Select Exerciſes, p. 94. 37 6k 
Mr. i. Embleton alſo gave a curious conſtruction, which 
8 unjuckily omitted. | ie 7 
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| . „ al 
XIV. Quxs riox 502 anſwered by Mr. W. Spencer. 
; | | | ey | 4 | : | * 4 p 
Multiply each ſide of the given fluxion. equation 5 =: 0; 
m nn | ELIT e 1 is 
: = XZ) by Þ , and it becomes ＋— — 
| n 27 22 
ay” x | | x 
1 3 3 , 
_ I, the equation of the fluents of which 1s evidently — 
„ mu Inn | is 
— 2 — — or = = ———— when x and y are th 
ax _axm—n+1 7 ar 0 44 
each.=a; whence the equation of the fluents truly cor. * 
rected, according to the conditions of the queſtion, vill be 
EY 5 mu zr 8 
Dy: AER — - — — — — 5 and conſequently [4 
o „ ĩͤ „ au 
— men 
. . Mr | 8 
equation, exhibiting the relation of the fluents x and y re 
| | yh | = 1 
CorRoLLARY. If n = , then will == — = — 
the equation of the fluents in this caſe, &c. 
True anſwers to this queſtion have been received from fu 


Mr. T. Allen (the propoſer), Mr. R. Butler, Mr. Vin. En- ea 
bleton, Mr. Da. Kinnebrook, P. M. of Durham, and others, 


The PRIZ E QuesT1ON anſwered by Mr, T. Allen, F & 
Spalding, in Lincolnſhire, 
Let C repreſent the earth's center, and the arc 4B any WI 
altitude of the moon, conſidered as aa. ci 
- . . riable. Put the ſine of Id ( C (the 
. Horizontal 3 = 9 74524 = 4 
(radius 1.) and the fine of the £ Z dB at 
- (the moon's viſible zenith diſtance) = x, | 
and then the fine and coline of . dh C, 
the true parallax in altitude, will rea- cu 
5 W. 


dily be found =ax and /1—aaxx re- 

ſpectively: Whence x VI aaxx — 

2x VI - XxAN R ſine of ZZCB, the true zenith diſtance; 
8 1 95 an 


9 


No. 60. ECLITSs ES. | 37x 
and conſequently, x : x4/1—aaxx—axvi—xx::at 
axy/1—aaxx—aaua/i—xx, the ſine of the erroneous 

. l wn — —ů—ů— 
parallax. Therefore ax - AX VI -A Xx xT—Z a VI xx, 


or, which is the fame thing, x—4/xx—aax* +ga/x? — 


a 3 1 322 RL ROT 
is required to be a maximum: In fluxions, x x1 
fe X N MI —aAaaxX 
I —244XxXx 3 
VI xx 15 MLI—AaAaxx Vl - xx 
tly =1: From the reſolution of which-equation the value of x 
is found = *71039 = the fine of 45 36" very near. Whence 
1 the moon's true zenith diſtance (Z CB) is readily found = 
44 33' 235, and the error of parallax = 31” 40%; which 
was required. - g i 


or · | 2 
be This queſtion is likewiſe anſwered by Mr. R. Butler, Mr. 
fo Fiſher, Mr. Cha. Green, Mr. D. K:innebrook, and others; 

t the above anſwer, and Mr. G. Witehell's, being the only 
true ones that came to hand within the limited time, the 
authors thereof are therefore entitled to the prizes, the 
he former of them to the lot of 12, and the latter to that of 


% 


8 Diaries, 2 


20 The Ecliꝑſes calculated for 1763. 5 | 


There will be only two eclipſes this year, both of the 
fun, and both-inviſible to the inhabitants of this part of the 


earth. They happen in the following order. 


The firſt is on April 13th, a little after ten in the morning, 
2 will be very conſpicuous to the Ethiopians, Abyſſinians, 
C. TIT ; : : ; 


* 
TS... * 2 
— 5 * 1 
1 * 1 


The fecond, October 7th, about one in the morning, — 
will be ſeen by thoſe who are that time ſailing on the Pa- 
cific Ocean, near the equinoctial. 


* * * 
— 
23 * 


n 


car 


Mr. Stephen Hodges, at the Right Hon. Lord Spencer's, . 
at Althorp, near Northampton, obſerves the fame as above. 


n 


* 


"= 


Mr. 7. Metcalfe has obliged us with with a general. epl- 
culation of theſe eclipſes, but as they are inviſible here, and 
wie are ſtraitened for room, we muſt omit them. Soha 


2 —— oat - , 


% - — : A 
3 To" * K £ > < .\ — 
N -* 8 — es = os * Oy, 


Qa * New 
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| New Qugſtion. 
I. QuesT10n 503, by Mr. Tho. Sadler, 


At Marbury a maid doth dwell, 
Whoſe wit and beauty moſt excel; 
She ſeems to rival ev'ry fair; 
They're few that can with her compare: 
Her height, age, fortune, you will know 
| From th' equations propos'd below. 
k 125 +2=281"5294. JWhere x = her fortune. 


1 = 170988˙22. y = her height in inches, 
XX 4 +22. 2 = her age to be ſolved 
1 | „ "by a quadratic, 


II. Quesr. 504, by the Rev. Mr. Wyvell Blennerhaſſett. 


A ſhip, at a certain port A, obſerves two iſlands B and C; 
bears from her N. N. E. and C, E. S. E. From thence fail- 
ing E. by N. 5 miles, finds B and C equally diſtant from her, 
and continuing the fame courſe 5 miles farther, ſhe had the 
ſaid iſlands in a right line; required the port's diſtance ſrom 
the two iſlands B, C, and alſo the ſhip's diſtance from them 
at the ſecond and third obſervations. 


III. Quks riox 505, by Mr. J. Hudſon, Land Surveyor, 
Fhere are two pores in the ſame parallel of north lat- 
' tude, differing in longitude 209, and their diſtante on the 
parallel is known to exceed their diſtance on the arc of 2 
great circle by 2·335 miles; required the latitude and neareſt 
dliſtance of the ſaid two places, ſuppoſing the earth ſphell - 
cal, and 60 miles = a degree. «—- 2 


IV. QuesTION 506, by Geometricus. 


In two ſimilar dy gory co triangles, there is given the 
baſe of the one, and the perpendicular of the other, in one 
' ſam; and it is propoſed to determine the triangles ſuch, 


that their hypothenuſes ſhall form the 1 7 of another tri- 
u 


angle ſimilar to them; and ſo, that the 


; m of their three 
areas may be of a given magnitude. - | 


\ 


v. Obs 


= 


164, 
9 QuEsT1ION 507, by Mr. W. Spicer. | 

Given the area of a plane triangle =-235, and its vertical 

angle = 73 34“, and the fide. of its inſcribed ſquare = 9.6: 


* * 


to deſcribe the triangle. 

VI. QuzsT10N.508, by Mr. T. Barker, of Weſthall, 
Suppoſing A and B to repreſent two right lines, whereof 

the ſum is given = , and - to denote any given ratio. 

Required to determine, by a geometrical conſtruction, what 

4 and Y themſelves muſt be, ſo that 4* + x. B> may 


88. 
ved be cc, a given ſquare. 
VII. Quss Trion 509, by Mr. T. Moſs. 
A lays B one hundred guineas to r, that in 25 throws: 


P with 5 half-pence, he does not throw, preciſely, 4 heads 
15 the firſt 5 throws, 6 heads the next 5 throws, 8 the zd, 10 
* the 4th, and x2 the laſt 5 throws: Required the reſpective 


%: ralues of theſe two gameſters expectations. 
-: VIII. QvesT on 510, 'by My. Rob. Butler. 


* Suppoſe in latitude $2 north, a ſemi - circular plane, wheſe- 
radius is 20 feet, to be placed in the plane of the meri- 


noon, on 2 1ſt June, will its ſhadow cover juſt ane acre on an 
horizontal plane ? | $42 | 


IX. QussmT TY 51, by Mr. Malachy Hitchins, f 


In latitude go north, there is a cylinder; whoſe internal 
diameter is s feet, and length = 12 feet, lying on the ho- 
rizontal plane, and making an angle with the meridian = 
200 eaſt; at what time of the day, on May 10, 1763, will 
the R art of its internal ſuperficies be enlightened by 


the ſun; and what ratio will that enlightened ſpace bear to- 
the whole internal ſuperficies ? | | 


X. QuzsTi10N 512, by Mr. Joſeph Walker. 


Two right lines, drawn from the ſame point, being givem 
both in length and poſition ; tis required ſo to apply a right 
line, of a given length, between them, and ſubtending the: 
WISER... Q 3 ven, 
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dian, with its baſe downwards; at what time in the after - 
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given angle, that the part of the one of them, next the ſaid 
angle, may be to the alternate part of the other, in the 
given ratio of p to g. | FED 


I. QuesT1ON 513, by Mr. T. Moſs. 


Let the ratio of the head and bung diameters be what it 
will, within certain limits, a ſpheroidal caſk may be ſo 
Formed, that the diagonal line, ſuch as is now graduated 
upon gauging rods, will exhibit the true content of the caſk; 
*Tis-propoſed to find, by a general method, what thoſe li. 
mits are, and how near the head and bung diameters can 
approach to the ra tio of equality, before the above circum. 
{tance fails, ; | | 


XII. QuesT10n 514, by Mr. William Embleton, 


pong a triangular priſm, whereof the dimenſions of 
the ſides are 8, 10, and 12 inches, to be laid in ſtill water; 
] would know in what pofition, or poſitions, it will reſt, 
and what part of its ſurface will be immerſed, ſuppoling its 
ſpecific gravity to be in proportion to that of the water, as 


XIII. QussrTiox 515, by Mr. Abr. Botham. 


Suppoſe a perfectly elaſtic ball, of 2 inches diameter, to 
be let fall upon the ſurface of an hemiſphere whoſe diameter 
is 30 inches, from the height of 5 feet above the plane of 
the horizon or haſe of the hemiſphere; to find at what dil- 
tance from the axis the ball muſt deſcend, ſo that, after be- 
ing reflected at the ſurface, it ſhall impinge upon the ho- 
rizon at the greateſt diſtance poſſible from the center of the 
hemiſphere, 1 


XIV. QuzsT1ON 516, by Miſs Ann Nicholls. 


The latitude pray ſhew; the hour o'th' night * too tell, 
When the three ſtars below f are in one parallel. 
* On Jan. 1, 1763. + Sirius, Cor Leonis, and Aliah. # Of Altitude. 


XV. QuzsT1on 517, by Mr, William Spencer. 
Given 4x? + 872 x2 + x2 y2 — 454 K — X35 20. to 


ſind the value of x when y = 2, ſuppoſing that x , when 
3 vaniſhes or becomes . | 


The 


No. 6. 
The Px1zs QuesT1ON, by Mr. T. Moſs. 


Through the 2 point C, of a 
given plane triangle ABC, to draw, 
geometrically, a right line ſo, that 
two others 4D, BE, being drawn, 
bs from the given points A, B to meet | 
tea WY the fame, and make given angles with Þ NP oh 
ilk: the right line 4 B, whoſe ſum is leſs 3 
Th than two right angles, their rectangle (4 D x BE) may be 
can of a given magnitude. 
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343 


— 


— — 


1 


eſt «  Dueſtions anſwered. 


ky I. QuesTION 503 anſwered by Ruſticus, 
of bs your charmer's age appears to be- 
Height ſixty-five®, as near as I can ſee: * [ncher, 
5 Her fortune too will eaſily be found, 
5 Nearly a hundred, thirty, and one pound. 
e of 8 44 | 
diſ- The ſame anſwered by Mr. Ed w. Grifliths, Mriting-maſter, 
— | in Elleſmere, Shropſhire, wy 
0- 1 8 
the Put 281*5294 = a; 17098822 : and then, by tranſpo- 


ion, involution, &c. will be found aa — 2ax + xx = 
ayy +22 TA xx 42 (per equality, &c.): Whence 
aa—2ax=4y2, and conſequently aax —2axx Ax 


x comes out = 13152941. and from thence her age is readily 
found = 20 years, and her height = 65 inches.——In the 
ſame manner the aaſwer is given by Mr. 7. Hampſon, who 
thinks it a very great pity that fo tall a beauty ſhould have 
no greater fortune. 


This N is likewiſe truly and conciſely anſwered b 
Meſſ. Tho. Baker, Tho. Barker, Geo. Bland. 2. — 
(both of Mr. Allen's ſchool), J. Eadon, Rob. Forfter, Rich. 
Gibbons, Steph. Hodges, F. Potter, T. Sadler, (the propoſer), 

| | Tho, 


= 46 (per quelt.) ; from the reſolution of which equation, 


WS 2.4 
wy 0” Fe & 


2 3 * 3 5 
— NI , Aa 3s - i. * r f 
r 


_ 


x 

r * a x 1 — I+ *? N 2 A 
n — (5. - MY — Its 
r — — — 33 60H - 8 242» mk: 
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Tho. Sanderſon, Wm. Sewell, Paul Sharp, Wm. Spicer, 7, 
* Stokes, Eleanor Suggett, J. Swan, —_ Tarratt, Fran; 

Ts J. Walter, Tho. /alker.. J. 00d, | Ja. Young, and 

Others. | | | ; 


1I.QuesTiON 504 anſwered by Mr. T. Bromhall, i 
| Mr. Allen's, at Spalding. 


"Fae repreſent the porez Bo C, the two iſlands; 4D 
the {ſhip's courſe - and 43 D, her places : | 
at the ſecond and third obſervations: -- A 


and let the points A, C; A, B; B, C; NG „ 
L, I. and 3 1, be joined, and-draw DF 2 2 15 | 
and TH || BA, and DE and 164 CA Z</ZPR Ms 


reſpectively; and then, by trigonometry G 2˙ 
Will be readily found DF (2H) 5'55 "= + 
=6b, and DE (= 2160) =8:316=c.. 2 
Put AD (= 10 miles) = a, and CF x; and then, per - 


ſimilar triangles, x :6 :: c: = = EB: Whence CH = pu 


LY | We 

x +ic, BG = ££ + 2b. and conſequently (49 Euc. 1) 21 H: 
Ter dee = DE + EE $65 +FYee(=C1* ap 
=B1 T, per queſt.) i. e. xx Tc = + . Whence, | 


x3 —bbexe+x(=x%* +cx3 —bbex - Bec) So, and * 


conſequently x3 — bbc So, or x3 = bbc, and x =y/bbc 
= 6'35488; and. hence will be found 4C = 146695, {1B = 
128247, 1C (= 1B) =10'8730, DC = 84409, and DB = 
11 ˙0441 miles reſpectively. | | 


In this manner nearly, the anſwer is given by Meſſrs. 
Blennerhaſſett (the propoſer), Tho. Bramley, Fohn Crof, 
J. Eadon, Rich. Gibbons, F. Hampſon, S teph. Hodges, Steph. 
Ogle, Tho. Sanderſon, P. Sharp, Wm. Spicer, Eleanor Sug- 
gett, Tho. Walker, Ja. Young, and others. 


Mr. Wm. Embleton eonſtructs and ſolves it by means of 
the ſemi-cubical parabola only, to which it evidently apper- 
* tains; and Sangrado, jun. conſtructs and ſolves it generally, 
viz. when AI and I are in any given ratio whatever, by 
means of the interſection of a circle with a hyperbola de- 
ſcribed, to the aſymptotes 10, AB, through the given 
point O, &, © 8 "I | * 

70 


No. 61. . 
From the information received from ſeveral correſpon- 
dents, it appears that this queſtion, after the copy of the 
Jaſt year's Ladies' Diary was delivered, has been propoſed 
and anſwered in ſeyeral of the magazines; an affair the more- 
ſurprizing, as we cannot prevail on ourſelves to think that 
the ingenious propoſer would act ſo diſhonourably, as to 
ſend any thing he had devoted to the ſervice of the Ladies 


Diary to another place. 
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III. QuzsT10N 505 anſwered by Mr. Wm. Spicer. | 


put a= 600 (= 100 x 60 = I the given difference of lon- 


gitude in geographical miles), 5 = nat. ſine of 10% 2c = 
2'335 (the given exceſs of the diſtance on the parallel above 
that on the arc of a great circle), and x = the coſine of the 
latirude required (rad. = 1); and then ax will = A the diſ- 
tance of the two places on the parallel, and bx = the ſine 
of Z their diftance on the arc of a great circle: Whence, 
putting v = the degrees in the faid arc of a great circle, 
we ſhall have 60v = ax —c, per queſt. and conſequently 


Xx 


_ bov +c 


= fine of 329 43 257; and hence the latitude 


a | 
appears to be about 57 16' 35*, and the neareſt diſtance of 
the two places 646*3635 geographical miles. | 


Hampſon and Mr. C. Hutton put 1 = 343764 
r of geographical miles in the earth's radius); y = 
ſine of 4 the required diſtance of the two places on the are 


Mr 
(= nu 


of a great circle (rad. 1); 7 1; all the reſt as above; 


1 


1773 


and then, by a very eaſy and ſhort proceſs, find dy — — 


— 3:3795 _ 343-5-5 797 


2.3.4.5 . 
verting the ſeries, y comes out = *09255; and from thence 
they find every thing elſe nearly the ſame as above. 


Mr. Rich. Gibbons, Mr. Paul Sharp, Mr. Tf. Webſter, 


jun. and ſome others, have alſo anſwered this queſtion. - 


2.3.4.5. 6.7 


2.3 
— &c. =c; from which, by re- 


IV. Quxs - 


38 


a mean proportional between 4B and 


may be = twice the „ area of the 
— bl 


ex" oe 


FAC, this queſt. is, manifeſtly, impoſſible. 
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Pa > © Qn STION 506 anſwered by Mr. Rich, Gibbons, 


' Upon ED, the given ſum of the baſe and perpendiculat, 


conftitute the rectangle EC the ſum of the 2.44 
three given areas, and alſo about the ſame, - 5s 

as a diameter, conceive a ſemicircle to be de- AH BC 
ſcribed, cutting 4 in ; join the points ZF, 2 
B, and D, B; and EA, BCD, and DBE, | 
will be the three triangles required; which 4 ' £D 
is too evident to need a demonſtration, | 


In this manner exactly it is conſtructed by Mr. Rob. Butler, 
Mr. Vm. Embleton, Mr. The. Sanderſon, Saugrado, jun. and 


others; and Meſſ. T. Barker, Geo. Bland, T. Bromball, f. 


Eaden, J. Hampſon, B. Robinſon, Paul Sharp, V. Spicer, 
Eleanor Suggett, Tho. Walker, W. C. Mathematicus, &c. 
have ſent algebraic ſolutions to it. 


V. QuesTion 507 anſwered by Mr. C. Hutton. 


ConsTaucTion. Produce AB, the ſide of the given ins 
ſcribed ſquare, to C, ſo that AEC 47d 


triangle, and take BD, 4 AC at B, 
C, and on BC conceive a\ſemicircle 
EC to be deſcribed; and draw DE 

A meeting the ſame in E, from 

whence let EF be drawn | DB meeting AC in F: Then, 


if on FC a ſegment FV of a circle, to contain the given 
vertical angle, be deſcribed, and FG be taken = FB, and 
GH drawn FC, meeting the arc FAC in VH, and the 
points H, F, and H, C, be joined, FHC will be the tt- 


angle required. 1 | 
DEMONSTRATION. The Z F HC = the given angle, + 
X 


conſtruct. and twice the area of the A FHC=F 


= (by conſtruct.) FC x FB = (per prop. of the cir.) FE: 
=D = AB X BG = twice the given area, by _ 


And (by prob. zd part ad Simp. Select Exerciſes) FCLIf 


= LE XBC A, the fide of the given inſcribed ſquare, 


ea. , , : 
NoTE, When G H neither cuts nor touches the ſegment 


Mr. 
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Mr. Vm. Embleton, Mr. Steph. Ogle, and Sangrado, jun. 
conltruct it nearly in the ſame manner. Meſſ. T. Barker, 
J. Bromball, Geo. Bland, F. Hampſon, Paul Sharp, &c. 
have however young out ingemous methods whereby it 
may be ſolved algebraically. ; 


VI. Quss riox 508 anſwered by Mr. Wm. Embleton. 


ConsTRUCTION. Upon AC =, the given ſam of the 

two right lines, oonſtitute the rectangle #7 

AE Sec, and take AH = AH, and CG 
then 4B, BC will be the meaſures of 
4 and B reſpectively, and in the given 
ratio. of 97 to . For, drawing BF | 
AH, and producing it and EC till they 
become each = FE 1 C), and joining 
their extremes G, D, then, ſuppoſing 
AB: BC: : m: n, it will be */: :: ABXBCO=BF 


x BC = BE): BC*: Whence BE == X BC*; to 
which equal magnitudes, the equal magnitudes AF, AB, 
being reſpectively added, it will become AB* + x BC. 


= AF+BE = AE =cc, per conſtruction, &c. 


Nor E, This queſtion will be found uſeful in the ſolution 
of ſome difficult problems relating to triangles. 


The ſame anſwered by Mr. Da. Kinnebrook. 


ConsTRUCTION. Take HE , the given ſum of the 
wo right lines, and from the center , with radius c, ſup- 
poſe the circular arc IN, cutting HE in NM, to be deſcribed, 
and draw LM perpendicular any where upon VE, and ſo 
a3 that LM be to ME* ::m: A, and let the points E, I, 
be joined by a right line produced, till it meets the ſaid arc 
in X; from whence draw XF LV E, and HF, FE will 
be the meaſures of A and B required. For, joining the 


points H, K, n: m:: FE? FX == * FE? (by con- 
ſtruction and ſim. triangles, EML, E FX), and (by 47 E. 2) 
HF + = Xx FTE EFA) = ce(= HF, per con- 
ſtruction). hp 5 | 


Mr. Rob. Butler and Mr. The. Sanderſon alſo conſtruct it 
exactly according to this method. 4 
| more 
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A more general Anfeer to the ſame, by P. M. of Durhan, 


| Suppoſe in a right line the two points A, B were given, 
and * 1 _— anothber-- 7+ 7 - 
point C therein, ſuch that 2 * Tu AGEFOCR 
B C* might be=p x DE* (DE being ano- — N 
ther given right line. Eo £7:5 E222 
| Biſect AB in ©, and divide it in F in the 9 t 
given ratio of 2 to ; take OK, ſo that <= £ 31s 
un +7: may be to p in the duplicate ratio 
of DE to O K, and, Eg FG (towards oppoſite parts 
of F) = FO, take GC, ſo that the rectangle under it and 
CO may be equal to the given rectangle under 4X and A 
- (Simp. Geom. Pr. 6), and C ſhall be the point required. 


DzmonsTRATION. For, ſince 4B is biſected in 0, 
ClAKB + 40» = OX? (6 Euc. 2) and CO 6 C0 = 
GIGOC+0G (3 3 2CAFOC+0CG>, becauſe x 
GO =3FO(byp.). But CAGCO = AK'B (hyp.); there- 

fore 2(QFOC + OC* + 40* =OK, and, multiplying WM pr 
both ſides by n + u, m ＋ 71 * 2D F0C+ 1 in 
OC + AO = t N =px DE (hyp.). Again, 
becauſe 4B is divided in F. in the ratio of to u, and bi- 
fected in O, therefore +2: = :: (10 : FO: ) 


40, : Fo; and confequently UU ex] 
= m = NA: Whence (in x20) A0C + | 


MAX A0* OC =mx AVU+OC} +nxXAu—V 15 
=) mx AG* nx BC* =p x DE*, mut 
PETS? | Ls eve 
CoROLLARY I. As the point C falls within or without WW hap; 
the terms (or points) A, B, the right line AB will be the 
ſam or difference of the right lines ſought. ther 
 CoROLLARY 2. The numerical ſolution is had from this = 
equation 2 —2Xx2[JAOGC+mS+nx AG + VL = 
px EA, where p is univerſal, but in the queſtion is limited M 
to the value u. 7 VI.. 
| | TH 7” Sang 
Neat geometrical conſtructions to this queſtion have alſo 
been received from Mr. T. Barker (the propoſer), Sangrad:, VII 
Jun. Mr. W. Spicer, and others. — | 
ONE | It 


VII. Qvss. 


JES? 


10. 6. Qyzs TIONS ANSWERED. . te 
VII. Quss Trion 509 anſwered by Mr. W. Spencer. 


The throwing of heads, preciſely, in à throws with 
halfpence, being evidently the ſame as throwing » heads 
reciſely in 7 x throws with one half-penny only, it fol- 
oO from ned to prob. 5 on page 12, &c. of Simp. Nat. 
aod Laws of Chance, that, if the 5th, 7th, gth, rith, and 


' 13th terms of the binomial x + 1 raiſed to the 25th power, 
be each divided by i + x1*5, they will be the reſpective 


probabilities required, i. e. putting 2 X = X m X _ X 
2 = pz then 5 R K 7 * X 


20,39, 
G X 


6 7 


— 

-+ 

Lon 
* 


20 „ 19 „ 1 „ 17 


18 21 
75 7 id e 9 5 6 


2 „ N AN NK A wi . 
* * 7 * 5 * a * 5 will be the reſpective 


probabilities of throwing the number of heads as ſpeciſied 
in the queſtion, conſidering them as independent one of 


another: and therefore the probability of their all happen- 


ing together, according to ſome order or other, will, by 
corol. to prob. x{t of Simp. Laws of Chance aforeſaid, be 


„„ _rgo7: i187 227m 
expreſſed by p *X * 5 * 77 K 17 * 7 * 
x — X ==; but there being 1x2*x3%*4x5 (= 120) per- 


mutations, or different orders or ways in which ; ſuch 
events may all happen together, the probability of their 
happening in the preciſe order required in the queſtion will 
p5 x 211. 204. 193. 18 5. 17.161 15.14 | 
be | A ; 
120X 54.64. 7. 8.9 10“. 11.13. 
vhence the values of .7 and B's expectations may readily 
de found, &c. 


Much after the ſame manner the anſwer is given by Mr. 
Wn. Embleton, Mr. C. Hutton, Mr. N (the propoſer) 
dangrads, jun. and ſome others. | 


therefore From 


VIII. QuzsT10N 510 anſwered by P. M. sf Durham, 


It may be eaſily ſhewn, in the projection of any regular 
frure, whether right-lined or a conic ſection, that the arca 
ot the plane of the figure is to the area of its projection, a3 
he height of the plane above the horizon multiphed by 
Diary Math. Vol. III. R : radius, 
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radius, is to the ſhadox of the ſaid height multiplied by the 
fine of the angle, which the ſaid ſhadow makes with the 
meridian; but this angle is the ſun's azimuth ; and the area 
of the plane, its projection, and alſo its height, are given: 
And therefore, calling its height = a, its ſhadow = y, the 

gi ven ratio of the plane's ſurface to its projection as 2 to , 
and, likewiſe, denoting the coſines of the given latitude and 
declination by c and g, the fine and verſed fine of the hour 
angle ſought by x and v, and the coſine of the difference 

between the lat. and declin. by d, we ſhall have z:7 :: ar 

(r being rad.) : * 8. azim. but s. alt.: coſ. alt. :: 4 :, 
and col. alt. : x :: q : 8. azim. Whence s. alt.: x:: 4: 
x $. azim. and conſequently rr x s. alt.: grx :: (ar 25 
8. azim. : :) n: 1; but (by ſpherics) rr x8. alt. =7rd— 


r 
gv, and therefore rid - cqut:i rx: : n, i. e. — 
. 8 


| mr "YE 
: *: : #; whence this eaſy 
Gro. ConsTruc. Let AB, AD, repreſent the com- 


plements of the latitude and 
declination to the rad. AG On 256 
=), and CG = d; produce f 9K 

Gþ Lit if 3 
produced in H, and take AK . 8 — 


(r), and then BE c, DF 
till it cuts the rad. CA 7 


a fourth proportional to EH, K A FP It 
CH, and AC (12 Euc. 6). 


Aſſume XC, CL in the given ratio of — : u, and draw 


CL 4 KC at the point C, and through the points X, L 
draw a right line, cutting the circle in O, and 40 will be 
the meaſure of the hour angle ſought, 

For, preducing HG, CL, to meet in ©, and drawing 
OP, the fine of the arc 40; then, by ſimilar triangles, 
DF: DC :: CG: C9, and DFXBE:[1DG:: 


(BE: CQ:: EH:CH:1) AC: AK = Al,; bur Kr 


[AX - AP): OP:: (XC: CL: :) , u, i. e. becauſe 


AK = Et, and AP is the verſed fine of the are, of which 


OP is the fre ; therefore OP x, and JP v. 


Tit 
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The ſame anſwered otherwiſe by Mr. Robert Butler, 
(the Prepoſer ). 2 
Suppoſe ARS repreſents the required ſhadow; S area 
of the given ſemicircle 46 B; aandb = 
fine and cofine of the lat. x and y = thoſe B 


of the ſun's alt. z and 2 = thoſe of his | 2 
azim. from the north; 4 = fine of his dec}. il: "= 


| (rad, = 1) and 4 = 43560, the feet in an 


N 
acre: Then, GP being perpendicular to , 
the horizontal plane ARBA, > * PG = Cc 


PR will be the length of its ſhadow; and. 

drawing DL, DS, indefinitely near, and . 

| PG, PR, and meeting the curves in Land &, reſpectively, 
and RE L AB, then will PG X PD, and PDXER, be 
reſpectively = the areas of the parallelograms PL and PS: 


but 2 being the line of EPR, RE is=2 X PR 7 * 
PG, and therefore PDXER= x PG x PD, i. e. the 
area of the parallelogram PL drawn into = = area of the 
parallelogram PS, and conſequently s X — = A, let the 
curve AR be what it will; but, by ſperics, &c. z is found 
= bbyy —£ 2 — which ſubſtituted above, gives 7 


* Y- = A: From whence x is found = 


0111641, and conſequently the ſun's azim. from the weſt = 2 


32 19“, and the time required = 9! 16” paſt 8 o'clock. — 
No regard is here had to the ſun's ſemidiameter and refrac- 
ton; but the anfwer in ſuch caſe will be had, by making 
S ſine of 19 more than what it here is. | 


IX. Quks rien 511 anſwered, 


$/nounltuxlizec, and fome others, (anſwering this 

(queſtion) make the time ſought to be about 127 paſt 11 in 

the morning, and find the illuminated part = & the whole 

internal ſuperficies nearly; but P/i/otechnus finds the illu- 

mnated internal ſurface 1 7 always = 2 rectangle * 
| 2 | [4 
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the ſine and ſecant of the angle comprehended between the 
ſolar ray, iſſuing from the center of the ſun, and the dia- 
meter of the given cylinder, paſſing through that point of 
the circumference of its end, whereon the ſaid ny impinges, 
to radius = the diameter of the ſaid cylinder; from which 
(as it depends wholly on the ſun's altitude and azimuth 
conjunctly) being fluxed, put = o, and reduced, the time 
required, &c. may be determined.“ VV 
x _ X. Ques- 


2 —— 


hd 


* TX. QUESTION 511. 


As the anſwer to this queſtion is partly falſe and partly incom · 
plete, I ſhall ſupply the whole ſolution as below. | 


I. To find the Time of the greateft Illumination. 
Cons TRUETION. On the plane of the meridian of the place 


deſcribe the primative circle, and therein | 
take Z the zenith and P the pole; draw 36, / 2 
the horizon HO, on which take HA = 8 
20 the given horizontal angle made by | 5 
the meridian and the axe of the cylin- KY 
der; and through A draw the meridian Ky. 
ASP. So ſhall A P he the hour angle p 
from noon required when the moſt ſur- {1.1 0 | | 
face is illuminated. | 225 
DemoNsTR, It is evident that the curve bounding the illumi- | 
nated part of the internal ſurface, is always the ſhadow of that = 
half or ſemicircumference of the end of the cylinder which is turncd 
towards the ſun, that is, that ſemicircumference whoſe diam. is per- rh. 
pendicular to the plane drawn through the ſun and the axe of the 19} 
cylinder. It is alſo evident that the moſt ſurface will be illuminated tim 
when the ſolar ray penetrates to the fartheſt diſtance poſſible within el. 
the cylinder; and this, it is farther evident, will happen when TW 
the ray makes the leaſt poſſi ble angle with the axe of the cylinder; AS 
and this angle being always meafured by the are of a great circle are 
paſſing through the ſun and that point A of the horizon to which 
the axe of the cylinder is directed, this arc will therefore be a min. 8 
that is, the arc intercepted by A and the parallel of declination wha 
ſor the given day, is a minimum; in which caſe it is evident that gin; 
the arc muſt be perpendicular to the parallel of declination, and rea 
will therefore be a meridian paſling through A, as by the Con- wy 
ſtruction, | — 


carcurAT ion. In the right-angled triangle 4 H P, it is as the 
s. of HP (130®) : radius : ; tang. HA (207): tang. hour £ ＋ 


— 
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X. QuesT10N 512 anſwered by Mr. T. Moſs, | 


_ 


ConsTRUCT1ON. Suppoſe D H = one of the given lines 
comprehending: the given angle, and from 1 
the center D with radius DE ( the given @& 
5 line to be applied) conceive the circum- | 
8.7 ference of a circle to be deſcribed, and make 
| the ZLHDX = the 2 of the given 
* angle to 180, taking DX: DH :: p: 4. 
viz. the given ratio, and joining the points 
H, K, by a right line cutting the circum- 
| ference of the ſaid circle in E: Fram whence 
Its drawing ECIN O K, meeting D H in C, and 
| producing DH till DA CA, and CE, 
till C becomes S the other given compre- 
| bending line, and then, joining the points | 
ace , E, the thing is done.——For, by fm. A! 
triangles, DK: DH:: CE: CH; and, 
pr DX: DH :: p: q; whence, per equa- 
; ty, CE: DA(=CH, per conſtruction) :: p: g; and the 
| £BCA= £ ADK (the given angle), and the right lines 
CA, CB, and DE are S the given lines, by conſtructions 


7 A 


——__——. 


** 


—— "Wy 


Tn, ea —_— „ — ; _ 


as: tan. HA t. HA 
cd ” fn. HP s. lat. 


= tang. of 25% 21' 47, which anſwers to 


a th, 41 m. 395. and which being taken from 12 hours, there remain 
he 19h. 18 m. 215.,0r nearly 18 minutes paſt ro in the morning is the 
ed time of the preateſt illumination. And as radius : coſ. HA :: 
in tl. HP: coſ. PA= 9 5 307; from which take PS (= 729 
en 23') the ſun's polar diſtance, and the remainder 3527 30“ is = 


T; AS the meaſure of the leaſt angle formed by the ſolar ray and the 
le. axe of the cylinder. | | 


ch : a | 
n. ScCROLIUM, Hence we may obſerve that the time is the ſame [ 
on whatever the declination is; and that the time given in the ori- 1 
at final anſwer is wrong. It may alſo be remarked, that if te 
1d reaſoning in the above, or in what follows, ſhould not be clear to 


n- any perſon, he may aſſiſt his imagination by rolling up a rectan - 
gular piece of paper into the form of a cylinder, and exppling it to 
the ſolar rays, or to the light of a candle, BBS bm 


* 


R 3 | II. To 


- 


4 LA DIE s DIARIES. | Rellinſon ] 2564 


. A ConsSTRUCT1O0N 70s the ſame by Mr. Da. Kinnebrook, 
5 and P. M. / Durham. | 


Produce one of the given, comprehending lines BC ill 
CC is to the other of them (AC) in the given ratio of p to 
q, and let the points A, G, be joined, and about the center 
C with radius CF (= the given line to be ay pal conceive 
a circular arc to be deſcribed cutting 46 in F; from whence 
draw FD|| CG meeting AC in D, and, joining the points 
F, C, draw DE || thereto, and that will be the poſition of 
the line required : For, 75 ſim. triangles, FD ( CE, per 
conſtruction): DA : : ( | 
and, DC being a parallelogram (per conſtr.), DE will be = 
FH S the given line to be applied (per eonſtruction). 


Meſſ. Rob. Butler, Wm. Embleton, Sangrado, jun. and 
ſome others, have alſo conſtructed it in an e and con- 
ciſe manner; and Meſſ. T. Bromball, J. Hampſon, The, 
Sanderſon, P. Sharp, &c. have given curious algebi aic ſo- 


lutions to it. 
; ; . XI. Que s 


— — 


_ % 


II. To find the Quantity of ſurface illuminated. 


Conceive the cylinder to be cut thro' on one {ide in the direction 
of its axe, and to be ſpread flat out 4 
on a plane; then will the illuminated 

part appear as in the annexed figure, 
where AB is the ſemicircumference 
as ſtretched ont in a right line; CB 
is a quadrant; CD, perpendicular 
to AB, is the projection of the dia- TIS 
meter of the end; or it might be A. 
conſidered as the ſhadow of the dia- g 
meter; and, in like manner, every other perpendicular E F is the 
projection or ſhadow of double the fine of its correſponding arc 
Put now f for the cotang. of the angle formed by CD or by the 
axe of the cylinder. and the ſolar ray, or the cotang. of the arc 
A'S (559 27 30") in the firſt figure to the radius 1; 2 = the arc 
CE, and x =its ſine to the radius r (3) of the cylinder. Then, 
by plane trigonom-try. 2ir = CD, /rr — xx =s. BE (or col. 


CE), and a — as = EF. But the fluzion of CD FE is = 


of 9 rx * i rx 
2 * EF, and 2 is —; hence zx EF is — 
Vrr— As A” | Sr p — XX 
. 1 > A 3 29 8 AF - - 2 8 . £ 
iu mesa. RICE ert fe: 
„ | 5” 3 2 7 


| yr 3 ** . Þ 
ws — + M = _—— Ig) - a 

4 7 # F OS * > * © ? 2 * 950 b = ” . 8 8 4 a 7 2 * 2 # : . 

5 #4; EFFECT 


- . 


* 


{ 1 * 5 ” : 2 : — A 4 * my v4 * |; 1 
We if te ſp er10, „ 0444 fect . 44 F240 2 
£ 3 25 x RN +. 


2 a he 


200 LIE CA . REF 2 7 a ö a 
T feet 4.4 ifs « BX fs £#4: 1 


G:CA::) p: , per conltr. 


| 
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„u. G vie 53 gere b Mr. T. Nes, 
2 * - N Faeser]. 8 | . 


il] Let d = the given diagonal of the ſpheroidal caſk re- 


to quired, x = the bung diameter, the ratio of the bead and 

er bung as u to 1, and p = 7854; and ther. by the well- 

ce known theorem, its content will be 20 dd — - | Xx xx 

a r | | 7 5 „ 

of x2xx TH⁰E¶L&: Which, put into fluxions (ſuppoſing n con- 

. ſtant) and made S o, and reduced, gives x = — = 

— 2 3 „ 

Fl the bung diameter, in this circumſtance, when the caſk 
under the given diagonal d, is the greateſt poſſible; and. © 

ad this T0009 ubſtituted for x in the above expreſſion, gives 

n- 16 2. ＋ 22 N | f * 

| — * — the content of the greateſt ſpheroidal. | 

o- | | caſ 

8. — — 3 TT Fo. 


— 


= 


yaty/rro— xx =2trx; the fluent of which is 277 = the area 
CDFE. And when E arrives at B, then x is r, and the area 
CDBis z frr, the double of which is ADB =4:rr= dd, put- 
on ting d for the diameter of the eylinder; which, ſince d is = 6, will 
be 36 t = 1478068, the illuminated ſurface required. : 
Now, the length of the cylinder being double its diameter, its 
whole internal ſurface will be 2 dd, putting p = 3:1416; and 
therefore the whole is. to the illuminated part, as 2p to f, that is, 


- 


as 6:2832 to *68835, or as 912788 tor, 


\ CoroLLARY. From the above it appears that the projection 
or ſhadow (2 CDFE =4trx) of a middle zone of the circular 
B end of the cylinder, upon its internal ſurface, is always equal to 
the ſhadow or projection, on the plane of the horizen, of the rectangle 


the under the diameter and diſtance between the two rectilinear ends 
arc of the zone; and that the projection of the whole circular end, on 
the internal ſurface, (that is, the whole illuminated part) is equal 
the to the projection, on the horizontal plane, of a ſquare whoſe ſide 
arc is equal to the diameter of the ey linder - Or, it farther appears, | 
arc that the projection of the middle zone, is to the rectangle under | 
en, the ſine and ſecant of the complement of the angle made by the 
col. ſolar ray and the axe of the cylinder, to a radius equal to the 
2 diameter of the cylinder, as the fine of the arc CE is to the ra- 


dius. And, alſo, that the whole illuminated part is equal to - 1 
tectangle under the ſine and ſecant of the ſame angle, to the ſame 5 


xx ndius equal. to the diameter of the cylinder: which laſt is alſo * 

t ' by Philotechnas in the original ſolution. 1 
18 n q * q 7 * eee 2 ſol AF IH LIPS, Vs X 9 
7 : | | © J * - 5 2 %, . * » 44% 5 

. 8 N 3 '% ) YE S % „N 9 


* 7 * * Fl 2 2 " . 
' 2 ' 2 <A G 7 122 
e e r | 
* ö . * 'F »” * ro a, 7 * * 8 N 
2 0 , F , = 
: . 9 * k . 4 1 4 


. * 
6 7 A * 1 * W 2 
£ o * - 1 
133 2 . 2 — 
N * ** * w 

7 | 7 * 7 * 1 
A ;- > Sm” . Wh % d Os * 5 18 

* » % . . - be 4 - 
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caſk having the given diagonal d, and correſponding to any 
aſſignable poſſibſe value of : And when it 18 leſs than g1 

x 6283, the content, as found by the diagonal line, the 
problem is then manifeſtly impoſſible; ſuppoſe it therefore 
equal thereto, in order to determine the limit of (required), 


ES 169d? , 2+ #7 4 | 2 ＋ 4 
ae 4 93 8 x +#* _ ys 14 


7796; whence 7 is readily found = 898, &c.— And hence 
it appears that the preſent conſtructed diagonal line, will 
not exhibit the true content of a ſpheroidal caſk, when the 
ratio of the head and bung diameters approaches nearer to 

n equality than that of 898 to.x (or 9 to 10, nearly), in 
any cireumſtance whatever. j 


XII. Quxs rio 514 anſwered by My. Wm. Embleton.* 


rallel to its ends, AED the 
immerſed part thereof, AG, 
AA, right lines drawn from 
the angular point 4, to the 
middle points of BG and E D, 
reſpectively: Then, if the cen- 
ters of gravity u, of the tri- 
angles ABC, AED (which are 
known to be of 4G and AH 
from G and I, reſpectively) de 
| Joined by the right line , the priſm will, by the laws of 
hydroſtatics (fee prop. yg ſect. 9 of Emer, Mechan.) be qui- 
eſeent, whenever that line becomes perpendicular " the 
; | | | 8 ori 


| Suppoſe ABC repreſents a ſection of the given priſm pa- 


; . - id 
—_—— * 
* 
4, . * — 


— — — 
„ — * 1 — 7 * * * * 4 * * a Ly F , 


XII. Quxs rien 514. 


In order to bring this problem to a final ſolution; On D E, 
produced both ways, demit the perpendiculars Cd, Be, which will 
therefore be parallel to GH; alſo, on AB and AC, the perpen · 
diculars DF and EI. | | 
£200 Since then GB is = GC, and Be, GH, Cd are parallels, He 

will be = Hd; but HE = HD, «+ Ee = Dd. Again, ſince the 
vertical angles e EB and FED are equal, as alſo dB C and IDE, 
the two triangles Be E and DFE are ſimilar, as alſo the two C4D 
and E ID; hence LN . _ 85 my : 515 · and as the two 
means are the ſame in both, therefore EB; DC:: DI: EF. 

| Sos 8 Put 
* 


/ 


* 7 . 
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10 horizontal line ED: But G H will then alſo be perpendi-- 
the cular to the ſame (by cor. to theor. 12 B. 4 Sim - ee 
fore d edit.) and fo the queſtion be reduced to that of divic ing, 
red), the given triangle 45 C into two 333 by the rig * 
7 ine E D, ſo that G H, connecting the middle Faure of B C, 
5 and ED, may be perpendicular to the latter of them; which 
js a problem purely geometrical; and from whence an an- 
* ſwer in numbers may be readily derived. ——Thus problem 
wil may be of uſe in determining the ſtructure of a ſhip, ſo as 
the BY v be lealt ſubject to roll, ce. . 
„ in Mr. 7. Moreland's anſwer is the ſame as the above, very. 

near. | e ; 
n. XIII. QuesTiION 515 anſwered by Mr. Da. Kinnebrook. - 


pa. $uppoſe the ball to fall from B, on the point D, of the 
; given hemiſphere MDL, and, after | A 

/ reflection, to deſcribe the curve DG, 1 S 
9 meeting the horizon in the point &; 588 Kg 

. 

4 


X 
and draw DF, a tangent to the ſame 
at-D: Suppoſe, alſo, FG, DE, tobe | N +. 
perpendicular to the horizon, and X D/ ETA E 


to be a tangent to the hemiſphere at D, | . 
ind put DC (14 . r, Ibrs feet , DE x; and 
then the direction of the ball DF, after reflection, bein 
| fuch as that the HDK FD / (by the nature of re- 
of lection), and its velocity therein = 24/4rs x (as both 
ü- ball and hemiſphere are perfectly elaſtic), we ſhall, by 
he the laws of falling bodies, trigonometry, &c. find GC =: 
$XX4r—xX — r —— | 
. — — | Ar — +1 X Vrr— xx, a max. (per | 


| quelt.) 


7— 


, Put, now, b= AB, c = AC, m and n= ſine and coſ. E A, 
It t=AE, and y = AD. Then ax = AI, and ny = AF; hence 
- EF=x— ny, and DI=y — nx; alſo BEB -x, and CD 
= ); therefore the laſt proportion becomes ) — x: -:: 
nx: x— ny, Which produces the equation x2 — bx + bny 
SY —cy+cux But the A AE DS nx) is = a, a given 
magnitude, by the queſt. and hydroſtaties; therefore is =} 
5 | mx 

which being ſubſtituted in the equation, it becomes at laſt x4 — 

2 | | 
Tes. x3 + FFn.— —< =o. From whence the va 


V may eaſily be found; and thence that of y, | 


10% Lavies' Diaxres. [ Rollinſon] thy 
queſt.) from which, thrown into fluxions, and reduced, &c. 
æ comes out =*4646 &c. and hence every thing ele required 
may be readily found, ; APs „ 
Much after the ſame manner the anſwer is given by Mr. 
C. Hutton, Mr. J. Moreland, and ſome others. 


XIV. Ques TION 516 anſwered by Mr. T. Allen, of 
| Spalding. | | 


Put x and y for the ſine and coſine of the co-latitude requi. 
red, v and 2 for thoſe of the are of time that Sirius is then 
ſhort of the meridian. Alſo, let a and b, c and 4, e and /, 
be the reſpective fines and coſines of the given polar diſ. 
tances of the three given ſtars, Sirius, Cor Leonis, and Aliah; 
and » and u, p and q = the fines and coſines of the dif- 
ference in right aſeenſion betwixt Sirius and the other two 
of the ſaid ſtars, reſpectively, rad. = 1; and then, by ſphe- 
rics, the coſines of their zenith diſtances will be found equal 
to axz—by, x xz An um dy, and fy —eqxz+epxy, 
reſpectively; which are all equal, pd "be — — 


| 1 3 az + m%Q — 
the firſt and ſecond, y is found = x x — 2 


| which, ſubſtituted in the third, and ordered, gives == 


en. i ftep.b+d 8 | 3. 
. = tang. of the arc Sirius 


is ſhort of the meridian at the time required; from whence 
the hour of the night, and latitude of the place, will be 
eaſily determined. — 5 SF Pos 


XV. QuzsriON 517 anſwered by Mr. T. Allen, and 
8 P. M. of Durham. 


2 


— 
— 


From the given equation is readily derived 5 
P | x V1 


I y A | 2 a 3 | 

2 * 1 n ee, ] 3 i = circular arc, whoſe 
ding 1 . ec. Vx 3 

radius is unity and tang. y 5. and c the arc of 45, 


Whoſe ſec. Vn, the equation exhibiting the relation of 
the fluents will be found 2a = 35: Which, corrected, ac- 
cording to the conditions ſpecified in the problem, becomes 
2a=+4b +2c; and hence, by a table of natural or loga- 
rithmic ſines, &c. the value of à will readily be found = 
106218, when y = 2; and thence x = 421683, &c. which 
was required. nr Bf ac if 
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In this manner, nearly, the anſwer is alſo given by Meſſ. 
R. Butler, Wm. Embleton, C. Hutton, Da. Kinnebrook, Ma. 
Hencer (the propoſer), and ſome others. 


The Px1zs Ques TION anſwered by Mr. T. Mos, 
(the Propoſer). | 


f Imagine DCE to be the poſition ef the line required, 
and produce BC (ſee fig. to queſt.) to | 
meet Ag | BE in g, and then, AD 

vi- Wx YE being a given quantity (per 

den mueſt.), it is evident, from ſim. tri- 

½%ugles B CE, g CF, that AD X Fg 
ki. Nis a known quantity aiſo, it being to 
ah; the given CA LD XB E:: Fg: BE. 
lif. Moreover, D 4 being L Ag, it is very 

wo Wcvident that Fg x AD: Fg Xx D& 

he- Win the known ratio of AD: DA; 

ual Wvhence it follows that Fg X Dl, or 

xv, {Wivice the meaſure of the A D Fg, be- 

om comes known. Now, fuppoſe Fx and 

52 n — and produce AD to meet 

produced in &, and then it is ma- 

; ifeſt that Cg Xx Fm — On = twice 5 

ue meaſure of the A D Fg (Fg N D&) ; but C is known, 

| and conſequently FM — Dn is known alſo: Hence the pro- 

rius blem is reduced to that of drawing a right line from the 
given point C to cut the right lines Ag, AG, given in poſi- 

nce. uon, ſo that the difference of the perpendiculars Fm, D n, 

| be Willing from the points of interſection F. D, upon Bg, may 
be Sa given right line, . e. equal to twice the given mea- 
fure of the A D FG divided by the given line Cg; of which 

and Ide following is the : | 
ConsTRUC. In g2 Lg B, take gr = the given difference 
of the perpendiculars Fm, D x, and draw rp || g B meeting 

- = W/7z in p; join p, G, and draw (by prob. 37 p. 242 of Simp. 

l Geom. 2d edit. ), from the given point C, a right line cutting 

Ag, AG, ſo that the ſegments Fp, DG, cut off thereby 


ſe may be to each other in the given ratio of Ag to AG, an 

E the thing is done, | C 
55 DemonsTRA. Draw Ds | Ce cutting Fm in à; then 
of ly conit.) Ag: 4G :: Fp: DG, and, by ſim. triangles, 
ac- ind diviſion of ratios, Ag: 4G :: 5g: DG; whence, by 


quality, Fp = rg, and, taking Jp from each, gp = Fs, and 
tonſequently Fu = gr = the given difference, by conſtruc. 
his method contains the ſolution of another problem 
it equal, if not ſuperior, difficulty. 5 

. < g r 
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Mr. Da. Kinnebrook draws CH and C1| BE and 40 cu 
-- ich and produces I D to meet CH in H, and takes 
CK in C1, fo that CH x CK may be = the given (] 4) 
x BE, and, joining B, &, draws CL || thereto, meeting 
AH produced in L, and then, continuing BC till it meet, 
AL in E, divides AL in D, fo that AD X D may be = 
AHXGL. from which point D, through C, drawing the 
right line DCE, and the thing is done.——The demonſtra. 
tion whereof is extremely natural and eaſy. 


& + — 


; T be ſame anſwered by Mr. Wm. Embleton, and 
— Mr. C. Hutton. 


ConsTruc. Through the given point C, draw CLI D4, 
meeting B E produced in F; and 4L 
E, in L; produce AC to meet BF L 
in G, and take GR ſo, as that CL Xx 
GR may be the given U /DXBE, 
and upon BR Jeferibe the ſemicircle 
BKR: ered RI BR, and = to a 
mean proportional between BF and 
GR;-draw 1K || BR, meeting the cir- / IX 
cumference in &, and KH || RI meet- F : 
ing B F in E, the point through which a . 
the required line ECD muſt paſs. | 
D EMONSTRA. Produce LA to meet TR — Murr 


ECD, produced, in H; and N 25 near 
2 n eee 

; . ] — — CE ——— Heſter 
(by prop. of the circle) being = —— FEE: E 
(by conſtruc.), and GE=RE — RG = 2 5 7 — 26 u. 
BF—BE . | FEXRG | Mr.] 

„ l RG * N (per the fig. ), we ſhall 

(by theor. 20 B. 4 of Simp. Geom. ad edit.) have CL : DA 
in:: FE -« „ Mr.) 

. (: HL: HA) :: : (GE =) e (the triangles 
HCL,ECF, ew. faqs and the right line 4CG making u. - 
equal angles with the homologous ſides thereof, &c. whence, Mr. l 
multiplying extremes and means, ADXBE=CLXG6R Wir c 
= the given rectangle, | by conſtruction. D. E. DO). M 
Norz, When IK neither cuts no touch icircle llt. E 
BK R, this problem is impoſſible. e IN Rec Mr. S1 


Meſſ. Rob. Butler, J. Barnard, J. Moreland, Plus Minus, Mr, C 
J. Walker, T. Walker, aud ſome others, have likewiſe given 
8 | | Curious 


764, 


AD 
akez 
AD 
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prizes of 12 an 


reſpectivel y. 


ECLIPSES. 


curious and elegant conſtructions to this queſtion ; but the 
8 Diaries, for the ſolution thereof, have 


fallen to the lots of Mr. Rob. Butler, and Mr. Vm. Embleton, 


- 
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The Echpſes calculated for 1764. 


There will be four eclipſes this year, two viſible and two 
inrilible, which will happen in the following order. App. t. 


1. A viſible lunar eclipſe, March 17th, at night, of which 
our ingenious correſpondents have obliged us with the fol- 
lowing calculations, | | oe 

Calculated by * _ | 25 
Mr. T. Hopkinſon, for London 1 3471 46 8 28 
Mr. Chapman, for Foxton, L eiceſt 1 3 43 8 3 * 


8 | London 13 46 8 31 
Ar. J. Metcalf, for Wentworth I3 46 8 31 
= London I3 3288 32 
Mr. T. Harris, for Brington 13 48 8 
Mr. T. Bramley, for London 13 438 9 
Mr. J. Webſter, for Loughbor. | 
by Dr. Halley's tables $ 39 13 * 25 
Mr. Hampſon, ſor Leigh, Lancajh., 10 33] 1x 5613 19 2 4608 17 


2. A great annular eclipſe of the ſun, April 1ſt, in the 
morning; it will be viftble in moſt parts of Europe, and 
nearly annular at London. | 


nd 


Beg. Mid, 
h. m. h, m 
10 48 12 10 
10 39 12 
40 5012 13 
10 44 12 7 
116 4112 6 
10 37/12 2 


as 11 42 
oy 


14, 


»v 
\oS 
„ „ „ o 


10 


222 
ö 


| Begin. | Mid. | End Dur.] Dig. 
= Calculated by | 8 h. m. h. m are . 8 | 

Mr. T. Hopkinſon, for London j 9 10 120 46 f 18 2 59 annul. 
G *. Chapman, ffn 9 15 10 42012 153 © many 
London 9 15 10 4312 142 fz nnul. 

1 Mr. J. Metcalf, for Wentworthj 9 12|10 39 12 94% 57 Ennul. 

U London 9 1510 45/12 2003 5 innul.. 

4 Rrington | 9 9 to 39 2 14/3 5 jannul. 
Mr. J. Harris, for < Rome 10 511 45| = 3j2 $5] 7 30 

5 Edinburgh} 9 7j10 3712 1203 512 o 
IN \ Paris 9 2110 482 23]/3 211 6 

8 Mr. T. Bramley, ſor London 9 110 271 492 48} 9 51 
'y Mr. I Webſter, tor Loughhoro' | 9 1810 23 1 182 oft: 9g 
{ Mr. Greenſted, for Waterinbury| 8 4010 461 302 a 3 
Mr. Hampſon, for Leigh, Lancaſh. 9 1010 36.1] 42 $54j19 40 

i Mr. E. F.:mpton, for 2 9 1510 44012 173 a) .nnul. 
London 9 2110 271 5$]2 5641 5 

Mr. Smithurſt, for Mancheſter| 8 53 10 18011 492 56/0 50 

i Mr. C. Green, for Greenwich 9 2[10 302 23 of:n o 
Mt. G Witchell, for London | 9 3110 28 111 592 56 r 59 
8 Mr. 


Diary Math. Vol. III. 


321 
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Mr. Smithurſt obſerves that the cental ſhade of this eclipſ 
will enter Europe near Cape St. Vincent, and travel through 
Portugal, Spain, France, Holland, Denmark, and Swede, 


till it quits the continent at the North Cape. 


The 3d eclipſe will be of the moon, September roth, abou 


7 in the morning, and conſequently inviſible to us. 


The laſt is a ſolar eclipſe, September 25th, about 5 1 
the — but inviſible to theſe northern parts of th: 
world. ; - 


Beſides the above, we have alſo been favoured witz cal. 
S culations of the eclipſes from Meſſ. Stephen Hodges, J. 
Quanbrougb, Thomas Sanderſon, Fohn Stokes, and other, 


New Queſtions. 


1. Quss ron 518, by Mr. Tho. Sadler. 


Old Simon's dead, and Margery is found 
A buckſome widow with a thoufand pound; 
*Cauſe ſhe hath gold, many a courting go, 
Both old and young, the clown and fribbling beau— 
She treats them kindly, ladies, you muſt know, 
Her age and number of ſweethearts you'll find 
From the equations which are here ſubjoin'd. 

"ih 1 | 


— x JE 2 715544. x =her age. 
OX T5 Fi | 
xy - = 780. y = her number of ſweethearts. 


II. QuzsT10N $19, 5 Mr. Rich. Gibbons. 


1 2 


Required the values of x and 2, when x* 2 = 100? 


II. QuzsT1o0N $20, 5y Mr. Tho. Baker; addreſed i 
Mr. Mal. Hitchins. | 
SIR, 


Your kind advice I wou'd, with joy, obey'd, 
But tis too late ! I've loſt the lorely maid) 


That 


fir 
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That charming form, I thought wou'd make me bleſt, 
Is in another's cold embraces preſt. ih 
Ingenious algebraiſt {well known to fame) 
Tell all the world my hateful rivaF's name.“ 
m+FwH+x+y+2= 
apt —x+J—Z=35z 
# From the given equations, viz. az +w+Z=53, 
. —__xy+w2 = 59, 


My — x X WZ = ZOCO. 


5 1 In which the values of 7, ww, x, y, and 2, denote the places, 


f tt in che alphabet, of the letters compoling the required name. 
6 Iv. QuesT10N 52 1 by Mr. Joſeph Walker. 
3H 


From the equation x +1xx*+1xx* +1 = 30x), te 
find the value of x, by means of a quadratic only, 


IV. QuesT10N 522, by Mr. Wm. Embleton. 


To divide the given trapezium 4/DCF into PSA -. 
two parts AE, DE (geometrically) by the _— \ 
right line BE, ſo that 4B: EC:: AE: DE 5 — 


:: NM: N, i. e. in the given ratio of m to ». 5 3 


VI. QuesT10n 523, by Mr. Wm. Spicer. 


In a quadrangular piece of ground, whereof the ſides are 
39, 47, 68, and $57 in a ſucceſſive order, and the diagonal 
joining the two ſhorteſt of them, 64, tis propoſed to form 
2 ſquare ſiſh- pond, having its angular points ſituated in the 
ſides thereof; required a method how to effect the ſame. 


VII. QuesTron 524, by My. Tho. Barker, 


Four ſpires ſtanding directly north and ſouth, and at the 
reſpeive diftances of 2, 3, and 4 miles from each other, 
vere 2 a traveller, on a road tending to the north- 
ealt, the 1ſt 2d, and alſo the 3d and 4th, appearing 
under equal angles, which they alſo did 2 zd time, after 
travelling two miles farther on the ſame road; required his 
diſtance from them at each obſervation. | 


lers, 


VIII. Quss Trion 525, by My. Paul Sharp. | 


| Given the area of a curve = 198*9333 * a« whoſe equa» 
tion is aaxx +y+ —aaxy = 24 x; required the con- 
tent of the ſolid generated by the rotation of the ſaid curve 
about its axis. 1 IX. QUuEse 


\ 
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IX. QuesT10N 526, 5y Geometricus, 


Required the nature, area, and deſcription, &c. of the 
curve, whoſe abſciſſa being the ſame with that of a given 
circle, its. ordinate ſhall be every where equal to the dif. 
ference between the correſponding ordinate and abſciſſa of 
the ſaid circle, | | | 


X. QuE8TION $27, by Miſt Ann Nicholls. | 


On October the 28th, in the latitude 320 north, I ob. 
ſerved the brighteſt of the Pleiades and Aldebaran, both in 
the ſame vertical circle; from whence is required the hour 
of the night, and greareft latitude poſſible, where ſuch a 
phznomenon can be obſerved. 8 


XI. Quss Trion 528, by Mr. Wm. Toft. 


At what time on the 10th of June, in the latitude of 12! 
zo“ north, will the ſun's azimuth be the greateſt ? 


XII. QussTION 529, by Plas Minus. | to 


In a certain piece of ground ſtaad two trees, an oak and _ 
an aſh, diſtant from each other xo chains; the piece is ſur- 
rounded by a ditch of ſo odd a cut, that if you draw lines v4 
from any point of it to the trees, and another from tree to in 
tree, a triangle will be formed, ſuch that the half comple- 
ment of the angle at the aſh to 90%, ſhall be = the angle at Ar 
the oak; what is the area of the piece? 


XIII. QuesTrIoN 530, by Philotechnus, 


A perſon, aged 35, is deſirous of paying 201. per annum * 
into the inſurance office, as long as he lives, on condition ing 
that his wife, whoſe age is zo, ſhall, after his deceaſe, re- * 
ceive an annuity of 61. per annum for the remainder of ber 


life after his; required whether the inſurer or the inſured 
would have the advantage, intereſt of money being at z per 


XIV. Que s. 531, by Mr. Wm. Spencer, / Stannington. 


To determine the equation, the area, and the length of 
the curve, whoſe tangent and ſubtangent have always the 
Tame given difference (d). 5 
N a XV. QyEs* 


— 


12? 
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XV. Quxs Trion 532, by Mr. Rob. Butler. 


To find the ſun's longitude, when his declination alters 
the faſteſt poſhble. | 


XVI. QuesT10N 533, by Mr. T. Allen, of Spalding, 


Let one end A of a ſtraight inflexible rod A B, 60 feet 
long, be laid on an horizontal plane, and the other end B 
on 4 hemiſphere (whoſe diameter = zo feet) ſtanding wih 
its baſe on the ſaid plane, and ſuppoſe the end A to advance, 
in a right line, along the plane, until it reaches and touches 
the ſaid hemiſphere ; required the greateſt diſtance che end 
B will have receded from this poſition of the rod, and the 
area of the curve ſpace deſcribed thereby, and bounded by 
the ſaid perpendicular poſition of the rod, and another right 
lige drawn from the point B, at the commencement of the 
motion, perpendicular to the ſame. EY 


XVII. QuzsT10N 534, by Curioſus 


$:1ppoſe one end of a thread 4, 1co feet Tong, is faſtned 
to the circumference of a circle (or cylinder) whoſe diameter 
= 4 feet, and, being drawn tight, nr the direclion off the 
radius thereof, a ball, weighing 5 pounds, is fattned to its 
other end, and impelled, with a velocity of 20 feet per ſe- 
cond, in a direction perpendicular to 7, by a force acting 
in the plane of the ſaid circle; required the ball's poſition 
when it has been 45 ſeconds in motion, the tenſion of cke 
ſtring, &c. | | | | 


The Px1zE QuesT1ON, by Philalethes Londinenſis. 


Suppoſing the ſphere to be projected on the concave ſur- 
face of an infinitely lc ng cylindric tube of paper, s. touch - 
ing it every where on the equator, by the eye at the center, 
and aſterwards opened, through any of the projected meri- 
dians, and ſpread or ſtretched upon a plane; required the 
figure of the rumbs in that projection. | | 


\ Nove, This is propoſed with an intent to rectify an error 
in a mathematical tract wrote by the late Rev. Mr. Wett, 
of Exeter, and publiſhed anno 1762, which, if unneticed, 
might prove of fatal conſequence to the navigator, it being 
. ed to demouſtrate there, that the iumbs, in this pro- 
ection, will be right lines; but the contrary will be proved 


bereafter. | ; 
| _—_— | Dueltions 
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Dueftions anſwered, - 
TT QuesT10Nn 518-anſwered by Mr. Malachy Hitchin, 0 
Musee is forty years, I 
Her ſreethearts are juſt twenty; t 
How plainly avarice appears | | 8 
In bringing her ſuch plenty. 
Had ſhe ten thouſand charms in ſtore, , 
But wanted one in money, ( 
I dare affirm, of all the ſcore, q 
Scarce one would be ſo funny. 
| The ſame anſwered by Mr, Iſaac Tarratt. N 
From the ſt given equation, ſquared, &c. is derived xy} 
S Go & ＋ aa] (putting 715544 = a, and 780 =), and, 
from the ſecond, x = - 4 Whence ut — — *) 
= $Saay + nl cs , ſolved, x = 40 = her age. 
EE y = 20 = her ſweet- 
| hearts Io 
A buxſome widow ſure ! of wond'rous parts, 
Thus to attract, or wound ſo many hearts! 
Widow! ſet up a ſchool, inſtruct old maids: 
If this thou can'it, twill be tae belt of trades. A 
| 


Meſſ. 7. 4ſhmore, T. Baker, T. Barker, V. Barnes, J. Je 
„ Hitchcock, Rd. Mallock, Jef. Mountfort, , g; 
Probert, B. Rotherham, T. Sadler (the propoſer), V. Set l, © 
Sopor, W. Spicer, Mrs. Suggett, T. Walker, J. Young, and 2 
ſeveral others, have likewiſe anſwered this queſtion, D 


II. QussT10x 519 anſwered by Mr. Tho, Walker. 


- 
Let & denote the log. of x, Z the log of z, and L. thit 6 


i 


ing, 
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of logarithms and the queſt.); whence Z = 2 Aſſume x 


r | 
bs | 2 N  2*000000 
= 47'3, and then xT = 13116, and conſequently 14175 


= Z = 0'152421 the log. of 1*4215-= 2, according to this 


aſſumption 5 but 1.42 T1? X P 4 13 _ 1*9986 — log. of 99˙69, 


which is too little by o' 1: therefore, now, ſuppoſe x to be 
= 47˙6, and then z comes out = 1*42, and the ad error = 
0'16; whence 0*'15:0't :: 016: o 106, &c. which added to 
the lait aſſumed value of x, gives 47706, &c. for its true va- 
Jue, very near; and thence z is found = 142, &c.— And 
thus, by repeating tie operation, we may arrive at any de- 
gree of accuracy required, 


In this manner, 2 the anſwer is given by Meſſ. Tho. 


Baker, Tho. Barker, Wm. Barnes, S. Beeken, R. Gibbons 


(the propoſer), 15 Probert, Tho. Sadler, P. Sharp, Laac 


Tarratt, and others. 


III. QuesT10N $20 anſwered by Mr, Malachy Hitchins, 


Could'ſt thou, dear Baker, ſing of Hervey's DeaTH, 
And not perceive the fleeting ſtate of — & | 
Nor know delays to dang'rous iſſues tend, 
Ere thou hadſt loſt thy lover and thy friend? 
'Tis now in vain thy mournful tale is told! to 
Thy charmer's loſt !—and ber more charming gold! 


Mr. Paul Sharp, by an eaſy proceſs, derives the two fol- 


lowing equations, viz. 


4% —XJJ —XJ = X 59 — xy = 3000, and 


24Xy+yxx+Fxxyy+6by-6x-xyy- 5 — — = 2333 
from which, by the method given by the late truly inge- 
nious and profoundly great mathematician Mr. Thomas 
Simpfon, on page 82 of his Eſſays, he finds x = 1 and y = 


19; and from thence is readily found n = 4, w = , and 


2=8; which point out the ingenious propoſer's rival to be 


DEATH. 


This queſtion is alſo anſwered algebraicall by Meſſ. 7. 
Aſhmore; T. Baker, T. Barker, M. Barnes, $. eeken, R. 
Gibbons, 7. Hitchcock, 7. Mountfart, Miſs Ann Nicholls, 
5 Probert, T. Sadler, Sopor, W. Spicer, V. Sewell, F. 

arratt, V. Toft, T. Walker, J. Young, and others. But 


av  Lavizs Diantns. [Rellinſon] 1514 
as ſolutions this way turn out ſcmewhat trouble ſome ar 
uncouth, the following method, in point of eaſe ard expe. 
dition; may perhaps claim the ptelerence, viz.— I he zd 
given equation (wz +a t 225 3) being evidently no nice 


bf 


than to find two whole poſitive values of w and 2 ſuch, tha be 
their ſum added to their product may be = 53, it appar, hs 
from very little conſideration, that they muſt be 5 andg, 55 
and conſequently that their product (wz) is = 40; whenee b 
it, with certainty, follows (from the 4th given equation) 4 
that xy is = 19, and conſequently that the number 1 mu 2 


' appertain'to either x or , and 19 to the other of them; ard * 
thence #2 is, certainly, found = 4 (from the 1ſt given equz. — 
tion): whence it alſo, certainly, follows that x = , becauſe LY 

if it be ſuppoſed = 19 (and either x or 19 it muſt be) then 7 
the laſt given equation will become impoſſible. In like 
manner it appears that w muſt be = 5, becauſe if it be takcn 
s (and one of them it muſt be), then the 2d given cqua- N 


tion becomes impoſſible. Hence the values of m2, a, x,), 
and 2 are found to be 4, 5, I, 19, and 8, anſwering to the the 
letters (of the alphabet) D, E, A, T, H, reſpectively. 155 
IV. Quxs Trion 521 ar ſwered by Mr. Thomas Barker, 57 
| tive 


From the given equation, the following one, viz. X + 26 req 
+ x4 —28x3 + x? +x +1 o, is readily derived; which, give 


divided by x3, becomes x3 + x* +x—28+ 5+ >+, D 


or, -putting x + == 2, 22 ＋ 42 + 10 X 2 — 3 (= 21 + 
22 — 22 — 30) go: Whence 2 - 3 Sg, and z=3; which 
is the only poſſible value of 2, in the equation, and which, 
ſubſtituted for z in the aſſumed equation x + - =2, gives 


=> 
x += = 3; whence xx — 3x =—1, and x = $5 = 


5 8 x 


dy a; ; both which numbers anſwer the conditions of 
the queſtion. | $ | * 5 
Meſſ. T. Baker, R. Gibbons, 7. Probert, T. Sadler, Ji. 80 
Spencer, J. Tarratt, M. Toft, &c. have likewiſe anſwered Wil. © * 
it according to this method, nearly. lor 


% — 


F. 


equal magnitudes, or ſpaces, being multiplied by 


V. Quzst: on 522 anſwered by Mr. C. Hutton. 


If the ſides FC, AD, of the given N ADEF, 
be produced to meet in Þ, the A PDC will! 36 
be of a given magnitude; and ſince the ſaid FF Bo 9 
trapezium is to be divided in a given ratio, 1 
by the right line BE, each of the parts D 
and AE will alſo be of a given magnitude; 
and conſequently the A PB E will be of a 
given magaitude, which call aa. Then the 
queſtion 18 reduced to this, viz. to draw the 
night line B E fo, that AB may be to EC:: 
2: u, and the A BPE= the given ſquare aa. 13354 

coxs Tuc. In PA produced, take JA to Pd in the 
given ratio of m to 7, and on. the diameter P deſcribe 
the ſemicircle PV; and from the center R thereof draw 
the rad. RS | PF and ST P. Then if be made 


LP9, and =a mean proportional between 2 and 


8D 


8 ; 
tively, we ſhall have B for one point through which the 
required line muſt paſs: and if CE be taken to 4B in the 


given ratio of x to , E will be the other. , _ 


DzemonsTRA. Draw EG L PA: then, by the ſim, tri. 
angles TSR, GE P, SR: SF:: EP: EXIT = EG; 
whence (triangles being the halves of their circumſcribing 
parallelograms, per Elements of Geom.) 4 BPB X EE DES 


or 2 X fs = LAY RS being = the diameter PD) will 


— 


be the meaſure of the ABPE. But (per conſtruc.) PN 


EE EPD NO L 


X —= (per conſtruction); and confequently each of theſe 


nXST 
mn N f 
(or repeated that number of times), aa will be found = 


EBXE | | line 
15 X 5 5 27 = the meaſure of the triangle BPE (the 


ſame as found above). 


VI. QUE $- 
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7. and J and WD be drawn 1 P and Q reſpec- 
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Vl. Qunsr10n 523 anſwered by Mr. C. Hutton. 


This queſt. may be conſtrued from prob · 4x on page 246 
of Simp. Geom. zd edit. And if the ſides | £7 
AC, MN, of the given trapezium 4M NC, B 
be produced to meet in B, the conſtruction 9/0 / 
hen will be the ſame as in that prob. (only . 57 
obſerving that here C and e 2 Ju 
fall between A and B); for which reaſon it \\ 
feems needleſs to repeat the conſtruction. \ A 
M 


Algebraic ſolutions to this queſtion have A <# 
been received from Mr. T. Barker, the Rev. 
Mr. John Cręſt (of Pocklington Grammar School, near York), 
Mr. M. Hitchins, Mr. Tho. Sadler, Mr. W. Spicer, Mn. 
Suggett, Mr. J. Tarratt, and others: From which (by means 
of quadratics only) the required fide of the infecribed fiſh- 
pond may be found, and appears to be = 39, nearly; but, 
for want of room, we are obliged to omit them. 


VII. QuesTION 524 anſwered by Mr, C. Hutton. 


From the conſtruc, on page 238 of Simp. Geom. 2d edit, 
it appears, that the locus of concourſe 
of lines drawn from the given points 
lor places of the ſpires) A, B, C, D, ſo 

that the angles ſubtended by AB and 
CD may be equal, will be the circumf. 
of a circle; which cir. JP, let be de- 
+ ſeribed by that prob. N 
Then, to find in which two points a 
right line, drawn in the given direction 
(north eaſt), ſhall cut the circumf. of 
his circle ſo, that the part of it inter- 
cepted by thoſe points may be of the | 
given length (2 miles), through the center O, draw G9! 
in the given direction, and on it, from ©, each way, ſet of 
OR, OS, each = (x mile) half the given diſtance cf the 
Nations : Then through R and S draw PR and © SL Gl, 
and the points P, Q, of their interſection with the circumf. 
of the ſaid circle, will be the two (lations (in the road PT) 
1 which is too evident to need any further demon- 
tration. ; | 


Mr. The. Barker (the propeſer) and Mr. Malachy Hitchin! 
have alſo conſtructed this problem; and many contributors 
have ſent algebraic ſolutions to it, 

EY VIII. Queer 
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vIIl. QuzsT10N 52 5 anforrcd by Mr. Rob. ene 


By tranſpoſin the given equation, and extracting the 
ſquare root, it becomes yy —ax t a4y/xy, or, putting 
r a hx 424 422 


4 * ; whence x = IT = 5 
and y 2 2 '* (where may be any quantity at plea- 
ſure, and ſo the cu may be conſtructed). Suppoſe 5 ; 


and then æ = 442% = 3a2*z, and yx (the flux. of the 
area) = 44 128 K = 742g ＋ 3, and the correct 


$ a 
fluent thereof == = —— 5 + 2 —dxaa= — = 198 933344 


per queſt. (4 being == = 7 + H; from whence, when 4 


is expreſſed in numbers, z, and conſequently x and y, may 
be found in numbers alſo. 


In like manner (putting p= 51416) the flux. of the ſolidity 
(pyyx) 6 is found = p NN => ey, * 2 75 + gn: Z, 


and conſequently a x = 28 + © 7 * + = 226 zhs © 520 — 


= the ſolidity itſelf ( detain che ſum of = coetficients 
of the powers of 2, &c.). 


Meſſ. W. Embleton, C. H utton, D. Mianebrool, and N 
Sharp (the * anſwer it in this manner nearly. 


IX. Gren 526 anſwered by Mr. Da. Kinnebrook. 


Let ADB repreſent the given ſemicircle, and A 0 Z the 
required curve, which, it is eaſy to per- 
ceive, will paſs through the center C, of 3/Z 
the circle, and meet a tangent to it at B. 
in the point E, whoſe diſtance from Þ is 
= the given diameter AB. 

Join the points A, E, and draw the or- 
— po Kc. cuttin 545 E i re R, 14 : ; 

c. an in O, o, &c. re ively, an , 
take ON, on, &c. „ where 4 W * 
=PR, pr, &c. and N, n, &c. will be the 
points in the required curve,—Por 4B = BE (per nature 
of the queſt, and conſtruc. ) and conſequently 0 OR. 9 


got Lavin” D AAA. [Rolfinſon] 1565 


(per ſim. triangles) whence PO @ 40 = PR = NO, &, 
Put, now, 40 (or Ao, &c.) =x, AB =2a, NO (or 15 
&c.) =, and then (per prop. of cir. and queſt.) VD = r 

= £0, and y (NO, &c.) = Vaa x — xx D , and x = | 

=2ax—XX= ids twat. X aaxwM2: Whence F * 

:* Vi x 24/2 —XV2:: 43: 24a, i. e. MRI: ARY 
NE :: CDi: A D*; and hence it appears, that the re. 
uired curve ACE is an ellipſe, whoſe center is D (the rad. 

| Dc being perpendicular upon the diameter 4 B), and A 

a diameter thereof, the conjugate to that diameter being 

DC. — And if an infinite number of parallels to PM be 
conceived to be drawn, the circular and elliptic areas 

 APDR, A will be divided into an infinite number of 
parallelograms, whole baſes PR, NO, &c. and altitudes are 
equal; ard therefore the circular area {PDR = the ellip- 


tic area VCO. in like manner the area DEB is proved 


* 


to be S the area CE V; and thence the ſemiellipſe 4NCED 
appears to be = the ſemicircle 40 BD. + l 
In this manner, nearly, the anſwer is given by Mr. Nel. 
Butler, and Mr. C. Hutton ; But Mr. T. Allen, after proving 
the nature and deſcription, &c. of the required curve to be 
the ſame as above, puts 49, or Ao, &c.= x, the correſpond- 
ing ordinate ON, or on, &c. , the rad. AC g a, and finds 
the fluxions of the ſpaces TMO, Cno=x+ zax—xx—xv8 
and xx — xv/2ax— xx reſpectively; and the fluent of the 
former of them (when x = 4) is = the meaſure of the crc, 
quad. ADC—+ AG, and the correct fluent of the latter 
= I — the meaſure of the circ. ſeg. C Do = (when 
3405 2 
* the meaſure of the circ. quad. CD 
the meaſure of the whole ſpace CBE; to which if that of 
the ſpace ANC _—_ the meaſure of the circ. quad, 4 DG 
— + 4G?) be added, the area of the whole curve ſpace 
ANCEBC will be found AC; A thing Somewhat re- 
markablel _ : | 


F 


ET. & 


: x. Outs 


7 * i 
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X. QuzsT1ON $27 anſwer ed by Mr. * * Allen. 


Let 4 and B be the places of Aldebaran and the. brighteſt 
of the Pleiades reſpectively, P the e 
pole, PC the meridian, and CA the — 373 
vertical circle paſſing through the twWo FF 

ſtars. In the ſpherical triangle 45 P, 
are given AP the polar diſtance of | 
Aldebaran = 73 58' 54", BP thatof B WE” - 
the brighteſt of the Pleiades = 66  _ EI 

58 54, and the included angle, he diff. in right aſcenſion. 

of the two ſtars = 12® x3' zo", whence the £ P C is found 
60 7 15"; then in the ſpherical triangle P Care given 
PB and the ZPBC as above, and P the comp. of the 
given lat, = 58%, from whence the CP is found = 289 
55 40”, which is the are that the brighteſt of the Pleiades 


is ſhort of the meridian at the time required. | 


Laſtly, the greateſt lat. in which this phænomenon can 


be obſerved, is, when the Z PC B becomes = PDB a right 
angle. Therefore, rad. : {ine of PZ :: fine of the angle 
PBD : coline of 339 14 537, the greatelt lat. required. 


Meff. R. Butler, W. Embleton, D. Kinnebrook, Tho. San- 
dern, FJaſ. Webfler, and ſome others, anſwer it in this 
manner very near. | 3 


XI. QuesT1ONn 528 4 wered. by Mr. Wm. Toft, 
(e Propoſer). | 5 
In the orthographic projection of the ſphere, on the plane 


of the meridian, the horizon H O, the | 
equator Æ ©, the prime vertical Z NV, 2724 FT 


the parallel of declination D d, &c. NN 
will, it is well known, be projected NN 
into right lines, and the azimuth cir- 7 
cles into ellipſes, each interſecting Bd \ 2 


in two points, except that (ZuMN) 

which touches it; and which, there“ 

fore, is the azimuth required. £ 
For the ſun coming aſterwards to 

the other points of interſection with IN 

Da, will apparently recede back a- . 

gain, and be ſeen ſuceeſſively on the ſame points of the 

compaſs as before, and ſo the azimuth decreaſe again by 


. 


the tame ſteps it before increaſed; an appearance —_ vo 


enough to thoſe who are ignorant of the true cauſe thereof 
Diary Math, Vol. III. T 5 Therefore, 
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Therefore to determine the poſition (or e of 
this azimuth circle, (and conſequently to ſolve the prob.) 
produce VE and Dad till they meet in J, and conceive a 
ſemicircle to be deſcribed upon the diameter-/® , cutting 
the primitive in r, and let rn be drawn LV, and its 
interſection u with Dd will be the place of the ſun at the 
time required, or the point through which the projected 
azimuth circle required muſt paſs.——For, ſuppoſing the 
points m, J; r, I; and 2,7 to be joined. and the ſemi- 
eriphery of an ellipſe, to the tranſverſe diameter Z M, to 
be deſcribed through the given point m: then will v] be 
a tangent to it in , by the property of the ellipſe and its 
circumſcribing circle (ſee theor. 49th of the ell: 1 in Steel's 
Conic Sections), becauſe 77 is a tangent to the primitive 
circle in 1 (Or I being a right angle, by conſtruction). 
The method of calculation is from hence alſo extremely 
natural and eaſy; for SR ( Da) being the nat. ſine of 
the given declin. to rad. of the primitive; 2 7, and conſe- 
* 
quently 2 x7 =, r prop. of the circle) are from 
thence readily found, the latter of them being the nar. fine 
of 33% 27', the ſun's alt. at the time required; and thence 
u and nm become known: Whence, by another prop. of 
the ellipſe and its circumſcribing circle, ar : m:: 99 


oF - - : 
2 2 Qu, the nat. coſ. of 709 247, the ſun's azi- 


muth required. And hence the time from noon, when this 
phænomenon happens, is eaſily found = 3h. 55m. nearly. 


Meſſ. Nobert Butler, Da. Kinnebrook, and Lycidas, by 
ſpherics (from the ſpherical triangle 2 Z P, where Z P 55 
the complement of the given lat. Pm the complement f 
the ſun's declin. and = 4 my --f his alt. at the time re 
quired), find 3 EE, - ne — the ſine of the 
£PZ m, the azimuth required; which, it is manifeſt, will 
b * when Z u is a right angle, becauſe the (ines 
of m and PZ are conſtant quantities; from whence the 
time required is directly found to be either 5m. paſt 8 in the 
| forenoon, or 55m. paſt 3 in the afternoon, very near. 


And Meſſ. T. Allen, T. Barker, V. Barnes, V. E mbleton, 
R. Gibbons, T. Sadler, P. Sharp, W. Spicer, T. Walker, 
J. Young, and ſome others, determine the time ſouglt 
nearly the lame as above. 8 8 | 
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1 


— 


E 
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xl, QuesTION 529 anſwered by Mr. R. Botler. 5 
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Let A repreſent the aſh, O the oak, and with ary rad. 07 
(not exgeeding 40 A) and cen- 
ter , deſcribe the circumference - Q A' 
of a circle cutting OA in , and To 
on the 71 g 4 (the comple- 
ment of Og) conceive the cir- 


cumference-of another circle to "of N 

be N oy typ the — C q 

in a point in the curve (or D YE. 
figure of che ditch) required; and „ 77 
after this manner any number of 8 3756 


other points may be found. 
For MP _—_ drawn L © 4 and the points M, g; M. : 
M, a; and M, © joined, the £ 
the Z A OM, as required per the queſtion. 

The ditch OM.40 being as conſtructed, to find the 
area thereof, put a= 0 4 (= 10 chains), x = abſciſſa OP, 
= ordinate M; n per ſim. triangles, a — x (AP): 


M): : (PM): op 


= +2 =04 ., and conſequently 


3 A 1 — 
e Va. 
aaxx = —2x3 x 


urea DAMP) = SEED I” 
Va 424 — xx Va = X 


=; and yx (the fluxion of the 


— 25 and the 88 Dent thereof (or area OMP) 


Vaa—xx' 
aa —aMaa—Xxx Se TT DT — 44 * cire. are whoſe 
rad. = a and right fine = x; which, when x = a, becomes 
64 
14242 — ia X iz 2 217 46 ſquare chains = the area of 


the ſpace M49; and doubled is 4292 ſquare chains = 
the area of the whole ſpace required, Mr. 


— — 


% 


* This expreſficn e to aa X 1 — 7854, it may be re- 
marked that OMA9, the ſemi- area, is equal to the difference lie- 
tween a ſquare whoſe fide is a, and its inſcribed circle, 
alfo "_ with the other ſolution by Plus Minus. 


* 


AL = a1 double 


= Pg; and = = Px: whence | 
x 8 | 


"_ 
wy &. p ** - 
— EFF od. dt IE Goo ng So, 


M aaxx = — x 


Which 


— — 


- — 


; 7 
S = | : 
8 n E 
* — 


. 44 
To . * p * F % 
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Mr, Da. Xinnebrook's anſwer is the ſame, exceeding near, 
And much after the fame manner the anſwer is alſo given 
by Meil. 7. Barnard, M. Embleton, C. Hutton, Lycida:, 
V. Spicer, and ſome others. a EE. 


The ſame anſwered otherwiſe, by Plus Minus, the Propoſer. 


Let A and O be the places of the aſh and oak, and M a 
point in the required curve. Tis plain, from the data, that 
the exceſs of the angle at the fence above 90 the angle 
at the eak. Draw MT L.4M, and then 7 MO = M0414, 
whence we have the method of deſcribing the required 
curve, viz. draw GD L AO, and 4 MC at pleaſure : With 
the center C, and radius CO deſcribe the circumference of 
a circle which will cut 40 in two points A, n of the re- 
duired curve. Call 40, a; A P, x; and PM (4 49) ); 


then (per ſim. triangles APM, AOC) CO, or C M= WY, 
and CE =- but EC* + E M. (or PO?) = CM", 
i.e 2ayy —xyy=x3 = 2axx+anx, Which is an equa- 


tion for the hyp. defectiva nodata diametrum habens, (ſee 
Newton's Enumeratio Lin. ztii Ord. Species 414.) and) 


— a A 
X XA - 21 TEA F 2 ; 8 + PI * 


: Y2a—x x0 —1 430x505 © x VITA 
*which belongs to tab. 2, form 4 caſ. 2 and z, of Newton's 

a x - x x | 
ax - xx Ro 5 
and 3 of form 8; and by either of them, it appears, that if 
you deſcribe a quad. 4D on the center O, with 0 for a 
radius, and produce PM meeting J in &, and draw S 
DA parallel to 9.4 and OD, the area 4PM ſhall be equal 
to the area / O; and the whole area of the field = 2 401 
— a ſemicircle whoſe rad. is the ſame 40. That this is 
the whole of the area is plain, if we look at the equation 
2ayy—xy3yy Xx —naxxi+aax: for when'y=0, x =0 
or a; ſo that the trees ſtand in the fence: And that no other 
part of the curve beyond © is to be conſidered as belong- 
ing to the field, is alfo plain; becauſe, by the data, the 
angle at the fence muſt never be leſs than a right one, 
When y is infinite, x 24, which gives the oe 


— : 


— — 


Quad. Curv. or y= , which belongs to caſ. 4 


* 


be 


If vou take Or, Os each = Za, and ſet Ar fromsto t, you 
will have the foot of the gfeateſt ordinate,* . 


XIII. QuzsTiON 530 anſibered by Mr. E. Nott. 


This gentleman conſiders the inſurer as certain of re- 


/er, 
ceiving 201. per annum e Hu huſband's life, though 
he with was to die immediately after the agreement, con- 
12 ſequently that (by tab. 5th on pag. 260 of Simpſon's Select 
hat Exerciſes) the preſent value of his expectation is worth 14˙1 


gle years purchaſe, or 2821. | ; 
A, In like manner, the remainder of the wife's life after that 
red of her huſband's being (by _ 15 on pag. 28 ; of Simp. Select 


ich Exerciſcs aforeſaid) worth 4˙7 years purchaſe, the preſent 
of value of her expectation will be found to be 60 4 al. 
hy which, being the ſame with the other, ſhews that neither 
95 lide will have the advantage in this caſe. 1 
. And in this light it is conſidered by Meff. R. Butler, W. 


1 Eubleton, R. Gibbons, M. Hitchins, (. Hutton, D. Aenne- 


brook, T. Sadler, J. Tarratt, and ſeveral others. | 

, Bur the propoſer, ſuppoſing the inſurer to be no longer 
intitled to receive han during the joint exiſtence of the 
man and his wife, makes the advantage about 221. on the 
e fide of the inſured: And if the intereſt the inſurer might 
7 make of the money he has a chance of receiving, from time 
to time, before he is liable to pay any, were to be taken 
into conſideration, the balance would then be found to turn 
| ſomewhat in favour of him, &c.— His ſolution is from 
fr{ principles, but our narrow limits oblige us to omir it, 


3 9 Dy 


= x, and ordinate' BD = y, and then 2 
5 . ——— 
2 2. 


being = its ſubtangent 4B an 
| J 


= its tang. AD, —— ae Bs, 


This will eafily appear by putting the fluxion of (5 =) 


ar — XA 
5 Fo equal 10 0. 


Vir xx 1 


/ 


| 


XIV. QuesT10N $531 anſwered by Mr. Rob. Butler, t 8 
| Let PD repreſent the required curve, whoſe abſciſſa CB 


— 4 09 


per 


— Senmetend. ns 


— 2 


- — — — 


* 
— — — — 


- — 


—— — 


— — — 


— — — 222 


} 


De 2 * 1 * — =. 3 - o 
FFF —— #3. 
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No 
: per queſtion. Whence + =O: - 1d X 2 and y be- or. 


ing = 4 (= GP, the tangent at the vertex) when x = 
o, per the nature of the queſtion, the correct Squorion of 


the fluents will be x = —— + hyp. log. of 1 5 the rad 


equation of the curve required. } | l 
11 prog? ; | e en 
Again, yx = — — 44), and the correct fluent, or area — 
aer bie | 
ons 5 F 7 — dal? 3 4h —_ WI 
Laſtly, x* 1 2 5 N N. — + yy, and VX +13 fi 
1 * Habs is ” 44d 7 55 135 fro 
e ee the 
* a+ 1d K and the correct fluent © SE Th. log, * 
Fl 


of * is = the length of the required curve PD. 
Conor LARv. It hence appears that the curve's length al- th: 
ways exceeds the axis by the quantity q x hyp. log. Han ſec 


It is alſo anſwered in this manner by Mr. T. Allen, and 
Mr. Da. Xinnebrook, exceeding near. | 


And Meſſ. T. Barker, M. Barnes, V. Embleton, C. Huttin, of 
P. Sharp, M. Spicer, T. Sanderſon, T. Walker, and ſome 


others, have likewiſe anſwered it. | 3 7 
XV. Quz ST 10N 532 anſwered by Mr. T. Allen. at 


Let IEP (fig. 1.) be one-half of the ellipſis in which tic 
the earth revolves about the ſun, in the 
feeus &, P the pes of the perihelion, 
and ES an elliptic ſector deſcribed 
in an tadefinitely ſmall particle. of time 
„ a, AU =65, CS. 
* c, and let the coline of ESP, the 
enrth's diſtance from its perihe lion = x 
rad. 1. Then, by the properties 0 


the ellipſis, ES = 5 and (by 


* 


4 


trigonom.) Ep =—Y | ==", and Sp=- 


a * 


Qssrions ANSWERED 211 


Vi AN bb . 8 abbe_ 


a+x 'a+cx 


; | abbx 1 5 3 3 3 
(= flux. Sp): — — u —, the fluxion or increaſe 
12 N & 


the rad. is ES, in the time“. | 
Now, let Hy (fig. 2) repre :: . 2 
ſent the ſouthern 8 of the E 9 NP 
rea ecliptic, y the Tropic of Capri- by 25 | 
corn, P the place of the perihe lion, ” | 
© the place of the earth in the | | 
ecliptic at the time propoſed; then 5 2 
— wil S = the ſun's declination. Put and „ = the 


5 ine and coſine of HP, the diſtance of the perihelion 
| from , p and q = the fine and coſine of O, and 
the coſine of Pa = x (as above), then will px + 


pmy/1i— xx S the ſine of 2D (ſee art. 478 of Simpſon's 


__pnxMI-xnx—pmxx 


Flux.) and 5 === D —— a — 
Vi-pns TDU Xx N in | 
al. the fluxion or alteration of the declin. in the time /. Con- 
ſequently 2 . 
nd nMi—xx—mxXawcxl 
be a min. By making the fluxion of which = o, the yalue 

97, of x may be found. 3 8 5 , 
= Meſſ. R. Butler, D. Kinnebrook, 7. Moreland, and A. 
| Rowe find, by very eaſy, ſhort, and elegant proceſſes, that 


at crofiog the line the declination alters the faſteſt, ſup- 
poling the earth's orbit to be a circle, and the apparent mo- 


ch Wl tion of the ſun in the ecliptic uniform, &c. 
XVI. QuzsT ION 533 anſwered by Plus Minus, 


Let AB (= 60 feet=a) 3/7; a 
repreſent the firtt p_ - 4 IN 


of the given rod, and 4 - — 
any ord poſition of it, F EX | 
touching the given hemi-  / Sg e 
ſphere BPB K in t. and { 17 — 2 7 
and draw the rad. C,, and — . 
CP, FB (perpendicular X CON Te 
and parallel to CD), DOG 2 | | 2 8 2 
; 1 . | 3 {= AB) 


eo 


(Er) of the true longitude in the circular arc EP, whoſe. 


E 


by the queſt. muſt - 


5 w . S 
RT WT... oe EET CV = 


= * — „ 2 Wo. 4 . J —— S * » 2 . 
TTP 


1 
= 
; 
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(= 4B) a tangent to the given circ. at D, à K (| DG) 
meeting g P (produced) in E, and o, through H, perpen- 
dicular to CP and DG; and then, putting Ct (= CD= 
15 feet) r, CP = x, and PB = y, x (Za) will be to 2 


(g tzr (Cr): D= Ca, and BE =y +=: but BE? + 


&7: gg, and therefore y 1 Vai = xx; con- 


ſequently, if about C, with the rad. VB, the circumference 
of a circle be deſcribed cutting CP, B 5 and Br, produced, 
in NM, i, and g. and alſo an hyperbola through the point G 
to the aſymptotes CP, CA, and meeting . produced, 
in 4, the area GP Zr will be the circular area Ngo — the 
'byperbolic area G rs = 1369˙58; and the area of any portion 
50s thereof, cut off by a right line 86 CA will be = the 


2 - . 5 N . ar — 
circ. ſeg. i Vi. — The fluxion of y or - 8 Vad-xx, 


being equated to nothing, gives x3 = = ray/ag —xx; 
therefore if the cubic parabola, whoſe equation is x3 = ray, 
be deſcribed through C, it will cut the aforeſaid circ. in ſh 
the point through which the ordinate paſſes, which is a 

maximum (= 38*02) on one hand, and gives the point of 
contrary flexure on the other. 


In this manner, exceeding near, the anſwer is given b 

Meſſ. T. Alles (the propoſer), N. Butler, I. Embleten, C. 

Hutton, D. Kinnebrook, T. Sanderſon, M. Spencer, and 
ſome others. | 5 : 


XVII. QuesT: ON 534 anſwered by Mr. Da. Kinnebrock 


The ball, in the firſt part of its motion, moves through 

the quadrant of a circle, and in the latter part through * 
involute of the given circle or \cylinder; in both which 
caſes the thread is perpendicular to the curve, and there- 
fore cannot affect the ball's motion, and conſequently it 
moves uniformly through both curves. Now the length of 
the quadrant, to rad. roo feet, is =T57*02; whence — 


＋ 7854 ſeconds, the time of its deſcription, and 35 


854“ = 37146" the time of the ball's moving in the invo- 
ute; whence 37146 x 20 = 74292 the length of the invo- 
Jute. Put now @ = 100, b= 2, x = the rad. of involution, 
and / = the length of the involute; then (per pag. 6; of 
| : : | mp- 


- 
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% nus 34 otic) EEE =]; whence x= VN 
I = (when / = 142 92) 83'836 = the radius of involution, or 


the part of the thread or ſtring remaining unwound at the 


found, c. The tenſion of the firing is 
| „ uns 
= 51b. nearly. thy | 


ln this manner, very near, it is anſwered by Meſl. R. 


"+ WY Siler, M. Embleton, C. Hutton, E. Nott, &c. 

ed, 7% Prize QuesTION anſwered by Philalethes Lon- 
the Adinenſis (% Propeſer), e 
i0n 5 


the Let 4GPDB be part of the ſphere, its center C, pole P, 
r, bort of the equator B, and 
P'1, PB, Ph meridians, of . | : fs 
x; Wl which P65 is infinitely near E THE d 
755 PB; Let I De be a loxkok — * 
. dromic line that makes e- 
2 WM qual angles with all the me- / 
of Wl ridians through. which it 
paſſes, of which let f be the 
tangent to the rad. of the 
4 ſphere JU r, and put 4B \_ 
(= 4B*Y=S, FG =. 


id tangent AG”. = x, and then 5 . | 
„rr xx (CG: (CA) 530 

. 2 (Bb): <p e and 7: :: (ea) : HA 

| MWrr7 +xx_ Yea | ; 77 +xx 
h ö | | - B | - 
| u ns . rr XXX. „ 
Da); ne 7 0 n but 1 rr xx ang 
n,, int nar oak ond 


M X log. e — — ==, the equation expreſſing the 


lation betwixt & and y on the globe, or, which is 
ne ſame thing, between the abſciſſa and © ordinate in 
the propoſed chart or projection. But x Vr xx 


S tangent of — therefore, laſtly, y = M X 
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end of 45“: from whence the poſition of the ball may be 


log · 


* 
5 
1 
+ 
* 
: Iz 
* 
; ud 
C2 
* 
| 
4 
2 
"i . 
* 
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log. cotan. — — log. r. The curve may be very 


eaſily conſtructed by the table of logarithmic tangents; and 
the preceding figure is exact, when the angle of the loxc. 
dromic is 459. VVV 

CoRoOL. x. Becauſe 4: 4D: : x: : repay 
therefore if through any point D' of the curve a line be 1 
dran perpendicular to the equator 4Z', and the point F 19th 
be taken therein, ſo that ''F =0CG'C, and a line be draw — 
through FAB“, on which let the point E be taken ſuch, Sou 
that FE = the tang. ef the con{lant !oxodromic angle, then 
a line drawn from E to D' will touch the curve in D'; from 1 
whence it follows that all loxodromics in this projection Doe 
(except thoſe whoſe direction are north and ſouth or eaſt aſte 
and weſt) are mechanical or tranſcendent curves, having a fit 


point of contrary flexure when they cut the equator, T 
3 . : g 5 . 5 x day 
 CoroLLary 2. Since y = ——*_—, the fluxion of the i Thi 
iy N a a pla 
ſpace AB'D' (xy) will be = — — ===, and that ſpar 7 
1 52 | = | 80 
itſelf =i?4/rr +xx—tr=tX 66. ; core 
© CoroLLaky 3. Since y is found = . — , if rn be 
put =/y/rr + xx or rm for the ſum of all the ſecants I An 
: „„ Mr. 
from o to / degrees, then will y = =, or ry = mt, and BI Mir. 


therefore r: f:: : y. But here will be the meridional BM u. 
parts of the lat. / for the rad. r; whence the diff. of longi- hr. 
tude found by Mercator's failing correſponds exactly wih Wl wir. 


1 


what is derived from the globe itſelf. b 


The ſolutions by Meſſ. T. Allen, R. Butler, V. Embleton, 
C. Hutton, Da. Kinnebrogt, Plus Minus, W. Spencer, and 
6. V agree with this ſo exactly, that, even if room would 
permit, it would be needleſs to repeat them here. 


The prize of 12 Diaries, for the Polution of the prize wee 


tion, was worn by Mr. David Kinnebrook, and that 8 l 
Mr. Charles Hutton. | 


The 


P - DAS. 


W he Eclipſes calculated for 1765. 


There will happen ſix eclipſes this year, four'of the ſun 
and two of the moon, according to the following order. 


The firſt is an inviſible * of the ſun, on Tueſday the 
igth of February, 22 m. paſt 11 at night, apparent time. 
It will be ſeen only in the unknown parts of the great 


South Sea. | i 


The ſecond is a total and nearly central eclipſe of the 
moon, on Thurſday the 7th of March, 17 m. paſt one in the 
:ſfternoon, and therefore inviſible in Europe, but will be 
rilible in the South Sea and Aſia. 


The third is another inviſible eclipſe of the ſun, on Thurſ- 
day the 21ſt of March, 2m. after 1 in the afternoon, — 
This will appear a ſmall eclipſe in North America, and to 
places near the north pole. 


The fourth is alſo of the ſun, on Friday the 16th of Au- 
guſt, and will be viſible from the beginning to the end, ac- 
cording to the following calculations. | 


| | Beg. | Mid. | End Dur. Dig. 
Calculated by ra. = EN 
Mr. William Baylis, for Warwick 3 32 [4 1214 49 1 17 fl 50 
Amicus 3 394194 57 1 18 |r 46 | 
Mr. T. Quanbrough, for London 3 294 4 44 115 fl 35+ 
Mr. Stephen Hodges, for Al- 1 5 1 
thorp, near Northampton 53 524 24/4 $7 |? 43Þ 2880 
Mr. T. Walker, for London 3 3724 16 4 544 1 17H, 3. 
Mr. J. Metcalfe, for London 3 37 4 16 4 544 1 174]. 3 
Mr. T. Allen, for Spalding, > oh ole. 
by Maſkelyne's Tables and 3 35 [4 3 4 49 1 14 l 40 
ConſtruCtion | „ | 
The fifth is another total eclipſe of the moon, on Friday 
the zoth of Auguſt, 65m. paſt 2 in the afternoon, but invi- 
on in Britain, by reaſon it will be over before the moon 
TICS, 


The ſixth and laſt is of the ſun, on Sunday the 15th of 
September, 35 m. after 4 in the morning, and conſequently 
wrifible here, and to all theſe parts of the world. 


Joux MeETCALFE. 


New 
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New YQueſftrons, © 
I. QuesT1oN 535, by Mr, Tho, Sadler. 
Declare ye wits, well known to fame, 

A celebrated lady's name; 

' Whoſe equal's ſcarcely to be found eg 
On this terraqueous globe around. ; 
Mount-ſcience ſhe can ſcale with eaſe— _ 
Aſcend its ſummit, it ſhe pleaſe. __. 

She is the muſes? fond delight; _ | 
Who're always pleas'd when ſhe's in ſi ht, 
_ Artiſts, with eafe, her name you'll 
| From th' equations here ſubjoin'd. 
viz, wax r E 37 | 
g wz—X—y= 58 


xy —v+2z= 220 Where W denotes the It let. uf 


ar I157F of „ 
ter in the alphabet, x the 2d, y the zd, and the ath, that of 
compoſe this lady's name; and the 5th letter is the fame tat 
with the ad, and the 6th the ſame with the 3d. 


II. Ques rio 536, by Mr. W. Spicer. 


Jo find two ſuch ſquare numbers, that their fam may be the 
a ſquare, and their difference a cube number, and the ſides my 


of the ſaid ſquare and cube equal. : \ 
Given (a =) the ſum of 3 numbers in harmonical porpor- qui 
tion, and alſo (5 =) their continual product; to find the 
numbers themſelves. © | 
IV. QuesTion 538, by Mr. Tho. Barker. * 
Jo determine a point within an e uilateral plane triangle, eve! 
whoſe perimeter is = 195, from which if right lines be drawn ng, 
to the three angular points thereof, their ſum and the ſum low 
of their {quares ſhall be = 11345 and 433 74 reſpectively. ef, 
* . - * 0 E 
V. QuesT10N 539, by Mr. Paul Sharp. ws 
Tn what latitude on the 2rſt of March at 9 o'clock, will riou 
the ſhadow of an object, ſtanding perpendicular to the ho- eclip 


rizon, be = to the ſhadow of the ſame when itanding in 4 
| poſition, 


— 
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poſition to the horizon, ſo as to calt the longeſt ſhadow 
poſſible at ro o'clock on the ſame forenoon. | 


VI. QuesrT1ON 540, by Mr. Rob. Butler, 


A gentleman has a triangular garden, whoſe ſides are 50, 
60, and 70 poles reſpectively, in which reſpectively grow 
three trees A, B, and C, ſo poſited, that if right lines be 
drawn from tree to tree, a triangle will be ſo formed that 
the angles at A, B, and C will be = zo, 60, and 70 degrees 
reſpectively: Moreover the tree A (in the garden's leſſer ſide) 
is juſt 30 poles from the garden's greateſt corner. Hence is 
required the diſtance of the trees from each other (geame- 
trically), and their ſituation in the ſides of the garden. 


VII. QuesT10N 541, by Jack Hazard. 


Three perſons A, B, and C.toſs up, in their turns, and 

let- upon equality of kill, a die with two equal faces only, 

— the one is white and the other black, and he that 

brings up the white face firſt, is to be entitled to a depoſit 

hat of zo guineas: Required the value of each perſon's expec- 
me tation. | x | 


VIII. Qussriox 542, by Curioſus, 


An horizontal dial, brought from the coaſt of France in 
be the late expedition (but without the gnomon), was put into 
my hands, and being deſirous of knowing for what latitude 


wy it was made, I found, by means of a out of compaſles, that 
the angle included between the hour lines of 12 and 3 was 
exactly = the angle comprehended between thoſe of 4 and 
6; from which tae latitude may be found, and is here re- 

r- quired. | X 

he 


TX. QuesT10n 543, by Miſs Ann Nicholls. 


One night I made obſervation of an eclipſe of the moon, 
| but clouds interpoling, I could not ſee the beginning; how- 
le, erer, ſome time after it cleared up, and at gh. o' that even- 
vn ing, I obſerved her to be exactly 6 digits eclipſed on her 
lower limb: At gh. 36 m. 22 8. the digits eclipſed were r0® 
18, and then clouds appearing again, prevented all further 
obſervation. By calculation 1 found the ſemidiameter of the 
moon = 16 m. her latitude.at rhe middle zom. north, and 
her horary motion from the ſun = 33 m.——From this cu- 
nous obſervation, the beginning, middle, and end of this 
eclipſe are required. | , Ts, 
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X. QuzsTION 544. 35 Mr. W. Toft. 


A voung man, at ſea, in working his day's work, forgot 
to allow for the variation of the compaſs, and by that means 
made his difference of latitude too much by 22, and the de. 

parture too little by 34 miles; and the diſtance ſailed that 
day was ro miles in a direct courſe, in the north-weſt quar. 
ter: From whence is required the true difference of latitude 
and departure, and the nature and quantity of the variation, 


XI. Quss Trion 545, by Mr, T. Moſs. 


To inveſtigate a general theorem (without firding the 
whole content) for determining the true ullage, in ale and 
wine gallons, of any E ſpheroidical caſk, whoſe bung, 
head diameters; length, and wet inches are given; and that 
by a rule fit for the practical gauger. | 


XII. QuesT10N 546, by Lycidas, = 


In what point of the ecliptic between Y and © does the 
ſun's longitude exceed his right aſcenſion by the greateſt 
difference poſſible? | 


XIII. QuesT1ON 547, by Mr. Paul Sharp, 


There is a conical tub whoſe bottom diameter, depth, 
and top diameter are in arithmetical proportion, . whoſe 
common difference is 12 inches, and which, when full of 
Water, will empty itſelf through a circular hole, of one inch 
diameter, in its bottom, in x5*264584 minutes: Quere its 
content in ale gallons? | ; 


XIV. QuesT1on 548, by Mr. T. Moſs. - 


. Suppoſing there are two given concentric ellipſes, whoſe 
given difference of tranſverſe diameters is equal to that of 
their conjugates; tis required to demonſtrate, in a general 
manner, whether the part of any common diameter, inter- 
cepted between the peripheries of thoſe ellipſes, is greater 
or leſs than half the ſaid given difference of their tranſrerſe 
or conjugate diameters. SIE | 


XV. QuesrT10N 549, by Mr. Rob. Butler. 
A chain's length is 140 feet, and its variable thickneſs 


(or iaw of denſity) ſuch, that if its ends are faſtened to po 
EY pin 


* 
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pins ſituated in the ſame horizontal line at the diſtance of x00 
fect from each other, it will diſpoſe itſelf into a circular 
form ; from. whence is required the law of denſity and the 
chain's weight, ſuppoſing one foot of either end to weigh 
one pound. | WA A kth 


The Pr1zE QuEsT10N, by Mr. Da. Kinnebrook. 

Suppoſe a given right-angled plane triangle, whoſe hypo- 
thenuſe is an uniform ſlender rod, and its baſe parallel to 
the horizon, to revolve about its perpendicular as an axis, 
whilſt a ring ſlides freely along its hypothenuſe : It is re- 
quired to determine the time of the ring's deſcent along the 


{aid hypothenuſe, its length being = 50 feet, the perpendi- 


cular = 40, and the time of one revolution round the axis 
=; ſeconds. | | | 


2 = = = == = 
1766. 
Dueftions anſwered. 


I. QuesT1OoN 535 anſwered by Mr. Rich, Gibbons, 


ROM the addition of the two firſt equations is had the 
ſum of the two quantities w, z added to their product 
= 89; which (as they muſt be whole poſitive numbers, each 
not greater than 24, per queſt.), it is eaſy to perceive, will 
be 4 and 17, and conſequently x + y = 10 and xy , from 
the 1it and zd given equations: whence x evidently appears 
tobegandy=2: Do's theſe are alſo equal to the 5th and 
6th values required, per gueſt. Conſequently the required 
numbers are 4, 9, 1,17, 9, I, and anſwer to J, I. A. R, I. A; 
the lady's name. | | | 
In this manner, exceeding near, Meſſ. 7. Bliſt, M. Gors 
Gn, and W. Rawle have likewiſe anſwered it. 17 


But if the four given equations are added together, &c. 
tie following one will be derived, viz. z +5 x w + x = 
68 — 2 2: From which, and the firſt given equation (z + y 
Tu xX = zi) will be found z Th —=2xz+939 x wk x 


Tw+xt=8z—111; and conſequently z + 5 = 154 + : 


i 8z = I 1 To | 
U3 | | Then, | 
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Then, as , x, y, and z are to be whole poſitive nun. 
bers, each not exceeding 24 (per queſt.), 2 mult be ſuch x 
one as will bring out 82 — 111 not enly a whole, but alſo 
an odd number; which, with very little trouble, will be 
found to be 17: Whence y = x, and the iſt and zd given 
equations become x +w=1z3 and x —w= 5; conſequently 
x =9g and w= 4, and the ctlebrated lady's name required 
is DiARIA. | | | 


It is alſo anſwered by Meſſ. 7. 4/hmore, T. Atkinſon, J. 
Barker, W. Barnes, T. Beſworth, W. Cole, J. Coulihred, 
1. Datby, R. Dening, H. Fry, H. Gough, R. Hale, R. 
Yeckham, F. Potter, ? Probert, The. Robinſon, Alex. Ree, 
FW. Sewell, P. Sharp, Edw. Smith, W. Spicer, Mrs. Elearer 
Suggett, 7. Swift, J. Tarratt, F. Therne, T. Wilkin, J. 
Woolley, F. Young, and ſome others. | 


II. QuzsT1i0Nn 536 anr/wered by Mr. William Spicer 
15 (e Propeſes). EL, 


Aſſume 5x2 +43x3 and Ix* — 4x3 for the two required 
ſquare numbers, whoſe ſum and difference are manifeſtly a 
ſquare and cube number, having each the ſame root x; 


then, finding two other ſquare numbers 41,2 x 1+ nn” 
and I —=2z' X1+ ant *, ſuch that their ſum may be 
= 1, 3x2 +£x3 will be =4nnxxx 1+27n* and 1x 
Io) I K TIN „ and conſequently, the 
equal root, x = i - 1 . ITA = (when z is) 
Z; which value fubſtituted for x in the above aſſumed 
3 | d 

784 and LE 
T5625 I 5625 
anſwering the conditions of the nn Wales 
denotes them by gxx' and r6xx (it being evident, from 


47 Euc. 1, that they will be in the ratio of 9 to x6); whence 
their ſum and diff. being 25 xx and 7xx reſpectively) 5* 


— — 


will be = * 7x x (per queſt.), and conſequently, x = 125 


and the required numbers the ſame as before, &c.—— M. 
N. Gibbons anſwer is not eſſentially different from this laſt; 
and Mr. C. Hutton anſwers it, very ingeniouſly, by a dit- 
ferent method, | . 


expreſſions, they become , two numbers 


III. Quzs- 


No. . QuEs Tions ANSWERED 42 


. Hl. QuzsT10n 537 anſwered by Mr. S. Woodbey. 

F | varia | | 

ſo Let x, y, and z denote the required numbers, and then, 
be : +2 being = @, xyz = b (per queſt.), and x: z:: 
= x—g :y—2 (per the nat. of harmonic proportion), yx x +2 
tl will be = 2x2, or yy Xa —y = 26; from the reſolution of 


which, the value of -y, &c. may'in any caſe be found, — lf 
4=191 and þ = 254016, then will y, x, and z come out = 
7. 12, 63, and 56 reſpectively: 
red, And in this manner, nearly, the anſwer is given by Meſſ. 
R 7. Barker, William Barnes, [ſaac Dalby, R. Gibbons, F. 
we, WH. Probert, T. Robinſon, P. Sharp, M. Spicer, T. Wilkin, and 
1:0 8 others. - | | . 


But Mr. V. Toft (the propoſer) conceives the three num-. 


bers ſought to be repreſented by zx z +v, z n v 
1 
Z—y 


ce nd z x 2 — v (viz. the numerators of three fractions) . 


I 
irecd 2 | ; | 
ly a greſſion, reduced to a common denominator, it being eaſy 
t x; WM to prove them to be in harmonic proportion), and then, 
1 Wl 22x 22 = vo?! being = b, and 3z z — vg a (per queſt.), 
12 — az T will be =o; from whence the value of z, 
wen þ is 2 ſquare number, may be eafilv found, by the 
: — WH ncthod-of diviſors, and then-v (= NV Z —a), and the 
the required numbers, will become known.——Bur when „ is 
„ Wl vcational, let it be divided by the greateſt ſquare number 
is) „it will admit of, and the irrational quotient call », and 
med then the foregoing equation (ſuppoſing x Vn = 2) will be- 
come 22 x —ax ＋πν ; from winch x may be found, 
vers end conſequently the values of z and v, and the numbers 


1 P . » . . 0 | 
, and , having their denominators in arithmetic pro- 
2 1 


required. 8 
= EXAMPLE T. Let a=26 and 5 5s; then the 1ſt of the 
.nce preceding equations becomes 2 — x32 +12 o; whence 
\;-M*-? and v = 1, and conſequently 12, 8, and 6 are the re- 
- quired numbers. | | 5 
125 EXAMPLLE 2. Where a=13 and 5 = 52. Then 3 = 


Mr. M (V2, 6, and 2 = 2, and the equation in the ad caſe 
If. decomes 4x? — 13zx +6 = o: From which x ==, 33x 


1 v.==, and 6, 4, 3 = the three numbers required. 


13 


y U 3 | I XAMPLS 


: , * * 8 
7 
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EXAMPLE 3, Where a g 39 and 6 = 1944. Here yh 
.=184/6, m = 18, and 7 =6, and the aforeſaid equation \ 
becomes 4x3 — 13x +6 =0, as in the laſt example, and, 
3 


of conſequence, x = - alſo; 'But z = WA 4 ; e == | 


4 1. and the required numbers are 18, 12, and 9, 


Scho. The two foregoing general equations being of 7 
three dimenſions, 2z and x will each have three values therein, 92 
and o as many correſponding ones; as for inſtance, in ex- anc 
ample x, where the values of z are 1, 3 and — 4, and thoſe uu 
of v, correſponding, V 23, x and 4/22; from whence Wl ot! 
three ſets of terms, anſwering the conditions of the prob, he 
may be found, if thoſe ariſing from the firſt and laſt, (viz, Ml — 
from x and - 323, or from — 4 and 1/22) of theſe cor- i- 
reſponding values, can be called real quantities; and, what's 9 
ſomewhat odd, they, as well as the others, anſwer the con- 
ditions of the queſt. notwithſtanding they are abſolutely 


imaginary: But perhaps neither of them can ſo properly be 3 
called anſwers, ſeeing there is one in whole poſitive num- e 
bers, which the prob. in ſome ſort tacitly requires. wy 

| | , a 
IV. QuesT1o0N 538 anſwered by Mr. Iſaac Tarratt, 95 


Let P repreſent the required point within the given equi- 


lateral plane A ABC, and let the perpendi - V 
culars PE, PH, BG, upon AB and AC, B 
be drawn; alſo let PF be L BG, and put 25 
4 = 33'5 = AG, b = 56'29 = BE, ce | ( 
113˙5, 4 = 4337*25, þ = —4112}, x =BF, | cor 
and y PF = HG. 3 | Ls 
Then (by 47 Euc. 1) XX + yy +' 4 H& OC 50 
EEE 
Sc, and zxx & 39 Ab ; whence y=a/ 2238 Hh, 7 
and this value ſubſtituted for y, an equation, containing one Wl : 4 
naknown quantity only, will emerge, from which x comes upe 
out = 40; and thence y is found = 5'6 (fere), and the diſ- ting 
tances AP, BP, CP = 3144, 40˙16, and 41'43, very near. wh 
Ia this manner, exceedingly near, it is anſwered by 4mi- fr 
e's, Meſl. F. Barker 85 propoſer), R. Hale, 7. Probert, * 
' Tho. Robinſon, Alex. Rowe, Edu. Smith, W. Spicer, E eb 


Suggett, and 7a, Young. 


— 


| * 5 


8. 
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v. QuesTION 539 anſwered by Mr, T ho. Boſwort%, 


put m, u = fine and coſine of the declin. 2, q = coſines of 
4% and 30® (the ſun's diſtance from the merid. at 9 and ro 
oclock), x, y = fine and coſine of the required latitude; | 


then, per ſpherics, wpy i-mx x 1 re and 
199 Ae will be the tangent and ſine of the ſun's alt. at 
and io o'clock reſpectively; which, whenever an appear- 
ante happens, at thoſe times, like what is mentioned in this 
queſtion, will (as is eaſy to demonſtrate) be equal to each. 
other, or (when the ſun is in the line, and m = o, which is 
the caſe, very near, at the time ſpecified in the queft.) py x 


1 = gy: From whence y = „ == 
c'816496, the cofine of 35 x5' 52 the lat. of the pinch re- 
quired ; which is the ſame as found by Mr. Paul Sharp (the 
propoſer) by a different method. | 


The ſolution by Mr. V. Wales is nearly the ſame as this; 
and Meſſ. VW. Barnes, Rev. Mr. 7. „ Ro 
Hale, S. Hodges, C. Hutton, W. Raule, Edw. Smith, V. 
Spicer, J. Tarratt, Jeſi Webſter, and Fa. Young, have like» 


wiſe anſwered it. 


VI. QuesT1ON 540 anſwered by Mr. Rob. Butler, 
(he Propoſer). 5 


| On a right line 4 (of any aſſumed length, at pleaſure) 


conſtruct a plane triangle having its 
Ls A, b, c = 50, 60, and 70 re- 
Hect vely, and upen Ab and Ae de- 
ſ:ride two ſegments of circles to con- 352 
tain 782 28“ and 57% (the garden's 
greateſt angles), and let the diameter 
AD be drawn, producing it tifl 4D 


: AL ia the given ratio of 2 to 3, and 77 C, ID 
upon 4 L deſcribe a ſemicircle cut- ? XN 
ting the ſegment A in e; through „. 
which point and A a right line being Ho 2 
drawn, meeting the circumf. {4D in : 5 | 


f, produce it both ways till F 20 
and 1E = zo poles; join the points | 

e, b and f, c, and parallel to thoſe lines let EG and FG 
(meeting each other in G) be reſpectively drawn, producing 
Ab, Ac till they meet the ſame in Z and C; then will ny 


2% Lavies DIARIE s. [ Rellinſon} 16, 
be the given triangle, and A, J, and C the places of th; 
ide en on ah, 
| Demons. Join the points e, L; D, I; and B, C: Th 
(per ſim. triangles, &c.) Af: Ae (:2 AD: A 1 
AF: AE (per conſtruction); alſo 2 5 = 4B, and 


LEXLE = IC: Whence 4B 4c (:: CA At, 


9 2 Ab : Ac, and conſequently B C is [i Be, 


Ae 
and the A 4BC ſim. Abe; and the As E, F bein reſpec. 
tively = the £8 e, . (the given angles per eonlftuction 
and the fide EF the 
will be the given triangle, and A, B, C the true places of 
the trees in the ſides thereof. | 


 Carcvi. Draw the diam. In, and let the points e, ; 
3, u; and c, D be joined; then (by the common caſes of 
plane trigonometry) AC will be found = 29%2, 4B = 3246, 
S 26 48, BE = 29'89, and CF = 32*46 poles. © 


E Anſwer to the ſame, by Mr. W. Wales. | 


Cons roc. Conceive the given A DEF to be circum- 
ſcribed by a circle DXE F, and upon its . 
leaſt ſide OF, conſtitute a A F ſimilar | 
to the required one. From the vertex E, 
to the given point 4, draw the right line 
A, and make the A DIS AEF: 
Then, the inter ſection J, of the right line 
Dl with the circumference and the point 
G being joined, make the Z8 EAC, EA 
reſpectively = the £8 16 F, 16D, and, 
joining C, Þ (the points where the right 7 
lines AC, AB meet the given lines FE, 
- DE), CAB will be the triangle, and 7, B, C the places of 
the trees required. | A | 


DtmoNnsT. Produce GJ to meet the circumference in K, 
and let the points D, & and F, & be joined: then (per cor. 
E T5 | 00 


7 th. as — 
— „* 


6 


* The paralleliſm of BC, Be, may perhaps be proved more 
geometrically thus: Since, as is proved above, 4 „„: AF: 


AE, er Af: AF:: Ae: AE; but, by fan. triangles, Af : AF © 


A Ac iGo and Ae : AE 3: fd . AB, * Ac 40 12 Ah 
; 4 B, and therefore BC} be.) e 5 


given ſide (per conſtruction), EGF 
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o 9. 3. of Simp. Geom. x(t edit.) the Cs DK F, DEF are 
| equal; and, ſince the s FLY, AEF are equal (per con- 
ſtruction), and FDI, FK I ſtand on the ſame arc EI, the 
Js FK, AEF are equal: Whence the Cs OKI, DE A are 
alſo equal; and, as EAC and /GF, EA and I D ae 
equal (per conſtruction), the As ABE and EDK, AC E 
and GFK are ſimilar, and conſequently 40: FG: EA: 
KG :: AB : GD; whence the As ABC, 6 DE, having 
their reſpective ſides proportional, muſt have their angles 
equal and be fimilar.——The given point A being the point 
of contact af the fide DF, with a circle inſcribed in the 


on) given A DEF, a very ſimple conſtruction, in that particular 
CF caſe, may from thence be derived. . 
of Meſſ. R. Hale and C. Hutton very eaſily reduce it to prob, 


29 on pa. 244 of Simp. Geom. zd edit. And it may alſo 
be conſtructed from prob. 23 on p. 169 of his Geom. aft edit. 


46, VII. QuesT1ON 541 anfwered by Mr. Ja. Hazard. 


Put the given. depoſit (30 guineas) = d; then, the proba- 
— of bringing up a white face at any one throw being 
conſtantly*z, the expectation of 4 on the iſt throw will be 
Ix d, which would alſo be the expectation of B on the 2d; 
throw, were it certain that A would miſs the iſt; but the 
brobability of that being alſo 4, his expectation can only be 


}of 4d, or - In like manner, the value of the expectation 


n- 


of C, on the 3d throw, will be found to be 4 for, it would 
be 4 if it was certain that 4 would miſs the 1ſt and B the 

2d throw, but the probability of that being 4 X 4, his ex- 
pectarion thereon can only be I XLof 5 , or 5 And by rea- 


ſoning in this manner, their expectations on the ſucceeding 
throws, and conſequently the values of their whole expec- 
ations (forming three infinite progreſſions) may be found, 


that of As being 2X :1 l fl. +&c.=2 X : - = 
| | 12 . 1 
181, th t 4 — — 3 b age ag 2 m—_ — 
a of B's 7 * 1 TTT Kc „ 


ſl and that of Cf K: T +$+ 2 + &c. = x = 


| ene 
4]. 108. Or, the ſame conclulion may be derived without 
To ; ſum- 


— 
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ſummation, by conſidering that, as their correſponding 
terms are every where in the conſtant ratio of 2, 4, and i, 
their ſums will alſo be in the ſame invariable ratio. 


The anſwers by Meſſ. T. Barker, J. Boſworth, C. Huttm, 
* randy W. Spicer, and W. Wales, are not materially 
10NETEnTt, 7 : os * 


5 VIII. Quss Trion 542 anſwered by Mr. w. Wales 


In the ſpherical triangles PNa, PN6b, and P Nc, all 
right-angled at NM, are given their re- 
ſpective angles at the pole P = 45%, 609, 2 
and go?, and the are ch = @aN, to find. 
PN, the lat. of the place, the fine of 
which ſuppoſe-= x: Then (per ſpherics) 
x (rad.):x:: 1(tang. ¶ NPa=45®): x 

= tang. arc Na, and, putting t: = tang 

CNPS oO, 1:x:: * = tang. of 
arc Nb; whence its cotang. (or the tang. 


of the arc bc) is —, which, per queſt. is = , and conſe- 


quently 2 X X 5 = 115475, &c. the verſed fine of 989 51, 


double the lat. required. 
Mr. Paul Shary's anſwer is nearly the ſame as this. 


Meſſ. T. Allen, T. Barker, V. Barnes, T. 5 why 7 
. Chipchaſe, 7. Dalby, R. Hale, C. Hutton, J. Probert, V. 
 Rawle, T. Robinſon, Alex. Rowe, W. Spicer, J. Tarratt, 
Jes. Webſter, Tho. Wilkin, and F. Young, by eaſy ſhort pro- 


ceſſes, find x f = *1598357 the fine of 499 26 59", the 
lat. required; and Mr. Jahn Potter, by analogy, without 
algebra, very ingeniouſly derives the ſame concluſion. 


It may alſo be anſwered another way, independent of al- 
gebra, whereby the ſine of the arc ab comes out = line 0 
59 — ſine of 105®; from whence the lat. the dial was made 
— may be readily found. | 


— 


IX. QuesT10N 543 anſwered by Mr. . Allen. 


Let ABED and CF repreſent the portions of the lunar 
orb and the ecliptic, E, B the places of the) 's cent. at 
the rxit and 2d obſervations, and 4 F (= zol) her lat. at the 
middle of the eclipſe. Then, the (CAF being found * 
8 | EN. 1 


=CE = 2 + Vaa Þ+ xx, and 
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3 15 (from Aftron. Tables), C4. . | 
will be = 30*1517', which put = a, 
AB = x, BE (= 2&) = c, and 
CE—CB(=11*46")=n; then will 
Dax = CB, Laa EY 


(putting ce — 2277 = 2M), x = 
ce mnnqa Mm 


— _ —_— ——— r = 1: — 

1 e L 2 
Whence AE = 31'84', CE (the | 
ſemidiameter of the &'s ſhad.) = 43'8;/, and the meaſure of 
the ſemiduration AD =51*7' and thence are eaſily deduced 
bh. 23 m. 548. gh. 57 m. 548. and 11h. 31m. 548. for the 
beginning, middle, and end of the eclipſe, and 11“ 8' 127 
= the greateſt quantity eclipſed. | | 


The Jame anſwered by Mr. Wm. Wales. 


As 60%: 33' (the given hor. mot) :: 36” 22” (the time be- 
tween the obſerv.) : 20 = EB Sa; alſo 6 dig.: 16' (the 
)'s ſemidiameter) :: 4 dig. 18' : 11*466' Kc. = BG =b; 
whence, putting x CE (the ſemidiam. of the earth's ſhad.), 


9121-31: 3: . half of which = the diſt. of C.4 


(LDA and zo, the given lat, of the ) at 4, the middle 
ot the eclipſe) from the middle of the baſe BE of the tri- 
aa YTD 
4 444 | 
=goo (C4*), and conſequently x = 43˙6965“, and EA= 
31'7708' : Then 33* (horary motion): 60' : : 31*7708' : 57 
46%, which added to the time of the iſt obſervation, gives 
gh. 57m. 46s. for the midille, Alſo (per 47 Euc. 1) DPA 
= 51'6107” (in time) Th. 33 m. 59s. which ſubtracted from 
and added to the middle, gives 8 h. 23 m. 568. and 11h. 
31m. 368. for the beginning and end reſpectively. 


Meff. W. Barnes, T. Boſworth, R. Hale, C. Hutton, Rob. 
Peckham, Il. Spicer, and 7of. Webſter have alſo anſwered it 
rery ingeniouſly, and bring out nearly the ſame concluſion, 


angle BCE; whence (per 47 Euc. I) x Xx 


1 Quxs TION 544 anſwered by Mr. Cha. Hutton. 


ConsTRUC, About the center C with rad. E 4 (= 
101) = ioo (the diſt. ſailed) deſcribe the quad. 4B, _ 
| "hs | take 


— . th” 
* F . * 


— as — 2 
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take CD, CE thereon, reſpectively = 22 356 "nt. | 


and 34 (the given err. in lat. and depart.), A 5 
and for the ines D, E be joined; thre” n * 
the center C and the middle of DE gay --- -; NF 

the right line Cs, and parallel thereto, N di 

and at the diſt of 1 DE therefrom, con- ale 

ceive two other right lines to be drawn Ap pul 


interſecting the are AB in T and ; 
join the points C, T and C, M, and draw ; 
TL AC, meeting CB in L; then is the CC the mes. 
ſure of the true and MCB the erroneous courſe, and the we 
£ TCM the variation, which is weſterly; CL is the try; the 
diff. of lat. and 7 L the departure. —For, joining the points b 
7, M, and drawing MS | BC, cuttiog 7 L in r, and con ws 
* pleating the E D En, the As T Mr and DGE or Den the 
| are equal and ſimilar, becauſe of the equal and perpendicular Ml bn 
| r T M,. Cn, and the paralleliſm of the legs, i... ine 
71 CE = 34, and Mr = DC'= 22, as by the queſt. fu 
they ought. The calculation from this conſtruction is ex- 
tremely eaſy; whereby the Z TCM (= variar.) and CI, 1 
TL (= true diff. of lat. and depart.).come out = 23 22˙, dec 
91217898 and 70199816 miles reſpectively, © 
Meſſ. T. Befworth, M. Toft (the propoſer), and M. Walz 
likewiſe conſtruct it in this manner, very near. . 
Meſſ. T. Allen, T. Barker, M. Barnet, I. Cole, the Rev. Le 
F. Croft, J. Dalby, R. Gibbons, R. Hale, J. Probert, T. 
Robinſon, Alex. Rowe, P. Sharp, W. Spicer, Mrs. Eleanor 
Suggett, Tho. Wilkin, and fa. Young have likewiſe ſent 


-meat and conciſe algebraic ſolutions. F 
; | Pr WP N tan 
XI. QuesT1oN 545 anſwered by Mr. Joſeph Walker, "= 
| a Superviſor in the E xciſe, | | Tr: 
Let 4 = the head diameter, 5 = the bung diameter, 12 * 
the length, and wv = the wet inches of the propoſed caſk, gre 
tall which are given); then will 16 +4/6þ — 4h = the 14 
tranſverſe of the generating ſemiellipſe, and I T == \ 

— {/= the part thereof intercepted between the vertex of 1 
the ellipſe and the middle of the head diameter of the calk; 1 
1 and conſequently, putting a =*"7854 and x = any variable Wi 
depth, eſtimated from the center of the bottom vp the axis, W 
the fluxion of the content correſponding will be = ax * yu 

— r - {06 — . ˙ — 5 „ ; 

86 + LL Xi—sxx—4/4; and the fluent, viz. fue 
i | ; | | 4 the 


* 


ri . | a 
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1 — neem = 3 7 

| n r X IH —Twxw, when x = av, 


; 4 3 : 14 '@ \ 
divided by 282 for ale, or 23 1 for wine, gives the ullage, in 
Ede or wine gallons, required; and, expreiled in words, fur- 
pilhes the following 5 £ 


GENERAL RULE. | — 
nes · Multiply the difference between the ſemi · length and the 


| the wet inches by the wet inches, and ſubtract the product from 
true the ſquare of the ſemi-length, and multiply the remainder 
nts Wl by the rectangle under the ſum and difference of the bung 
om. and head diameters divided by the ſquare of the ſemi-length; 
men, ſubtracting this laſt product from the ſquare of the 
ular I bung diameter, and multiplying the remainder by the wet 
i. e. inches divided by 359˙65 for ale or 294˙11 for wine, the re- 
cli, . fult will be * in ale or wine gallons, required. 


of Ingenious anſwers to this queſtion (with practical rules 

:2/, MW deduced therefrom) have alſo been received from Meſſ. T. 
| Allen, R. Gibbons, C. Hutton, and Barth. Sizes ;. but our 

ſcanty. room will not permit us to inſert them, | 


ales m_ 
The anſwer by Mr. T. H (the roger) may now be 

* feen in his excellent Treatiſe of Gauging, lately publiſhed. 

nor XII. QussTrIOox 546 anſwered by Mr. T. Allen. 


put 5 S coſine of 230 2, the obliquity of the ecliptic, x = 
tang, of the O's right aſceuſion to rad. 1; then, per ſpherics, 


"Wks. 3 x — 14K ; 
- = tang. of the longitude, and 2 (per pa. 55 of Simp. 


Trigo.) = tang. of their diff. which, per queſt. is to be a 
max. and therefore jts flux. made S o, and reduced, gives 
12 NV 957693 the tang. of 430 457 43”; Whence their 


ſk, greateſt di mw 4.0 287 357, and the ©'s place will be & 162 
he I 1, 34h > 4 ens | 

e 7. Barker; 7: Boſworth, W. Barner, 7. Dally, R. 
K Hale, Step. Hodges, J. Potter, F. Probert, T. Robinſon, 
le A. Rowe, P. Sharp, W. Spicer, F. Tarratt, M. Wales, T. 


Villiu, and J. You!lg anſwer it in this manner, and bring: 
out the ſame coriclubon, exceedingly near. 5 >> of 
Aſftrononticus, by trigonometric reaſoning only, finds the 
Ine of the diff. of the ©'s long. and his right aſcenſion = 
the right angle under the fine of their ſum and the verſed 
Diery Math, Vol ⅛·· ſine 


_ 
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ſine of the obliquity of the ecliptic directly, and the verſed 
{ne of the ſupplement of the obliquity of the ecliptic in- 
verſely, which, when a max. will evidently become = the 
e under rad. and the verſed ſme of the obliquity ef 
the ecliptic directly, and the verſed ſine of the ſupplement 
thereof inverſely, = 0'043201, the fine of 2® 28, nearly; 
from which the ſame concluſion as above exhibited may be 
found, very near. e | | 


XIII. Quzsrion 547 anſwered by Mr. p. Sharp 
. lie Propeſer ). | 


Put a = 1611 feet, 3 = 0005454 (the area of the circular 
hole), c= 3'8197, and x = the depth of the tub, in feet; 
then will x + x = top, and x — x = bottom diameter, 


\ 3 70 : 3 55 

* =_ =1ts content, and P— . S the time of evacua- 
tion with the 1ſt velocity {per pa. 173 of Emer. Mechan, 

1 237 +#  30xx—20xF+14 _ 

xſt dit.): Whence e i 8 261584 
x 60 = 915. 69 504“ (per pa. 111 of Emer. Flux. xt edit. ); from 

Which æ is found = 4 feet, and the top and bottom diameters 
=S and 3 reſpectively, and the content = g1*31293 fold 
feet 314˙42767 ale gallons #, | 


Meſ. T. Allen and C. Hutton's anſwers are nearly the 
ſame. It is alſo anſwered by Meſſ. V. Barnes, W. Naaule, 
T ho. Robinſon, Alex. Rowe, Edau. Smith, and W. Spicer. 


XIV. Quts- 


— 


—_ 


* This ſolution is falſe, by the wrong application of the theor. 
in Emerſ. Flux. above quoted, The concluſion will be very diſ- 
ferent when that theor. is properly applied, as any one may eaſily 
find. But the ſame-will be more eaſily and directly deduced from 
the 1ſt Art. of our Miſcel, cor. T. pa. 7, thus: Uſing the ſame no- 


tation as above, we have = * 7854 * 


g. 1 4. T1 IX n! 288 Nr ; 


—Qucu 


; „ | r 
15 Xxx - rox ＋ 1 N 5 : | 
 —_— —=915'69504; or V NK Xr —=18-033: 


and therefore the top and 
bottom diameters = 44036 aud 24026, | | 


„ \ 


* 
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XIV. QuzesTrow 548 anſwered by Mr. F. Moſs 
1 2 (the Propefer). | 
Let Aa D, E BF be two concentric ſemi-cllipſes, in which 
to in the given RS 
ratio of Oa to OA, and Bf 
r to OA r: OB * OE; | | 
and coneeive the  ellip- 12 
tic arcs Eb, Av, refpec- © 7.106 
tively ſimilar to Ha, EB,, 
te be deſcribed. Draw the /___L{£ 22 . 
ſemidiameter Om, cutting { 4 - ' 75 2 
the ſimujar elliptic arcs in N „ 
6) A, and r, and let the points r, b; u, v; and r, a be joined; 
then (alternately) Gb £ Oa :: OE: Od and OB : O: 
E: OA; whence, by equality and diviſion of ratios, &c. 
0B —©b : C: : Ov — Ga : Oa, or, alternately, Bb : 
ad 4 Ob: Ja) :: O3: Ov, by equal. from above. Allo, 
by fim. As, &c. ariſing from the ſimilarity of the ellipſes, 
Fo 1 on Ov Gi VE 0; e 
by fuppofition SEP „ ant On Mot 
Or: 04:: Ob: O (:: OE: OA, by and Ov: Bu: 
| ſuppoſition likewiſe) ) heb Wh 
On: mn; whence, by equality, divihon of ratios, and al- 
ternation, r: u (:: Or: Os tit: 0b: Ca) and ſo is Sb: 
va (by equality, from above): Conſequently the flux. (or de- 
creaſe, ſuppoſing Om to be inereaſing and indefinitely near 
to 05 ol mr. 1s to the flax. of 75 in the conſtant ratio of 
Bb to va, and the flux, of Om to the flux. of Oz as OB: 
Ov (becauſe, if the fluents of two variable quantities are 
always in 2 conftant ratio, their fluxions muſt neceſſarily be 
7 1 the — ratio); _ 2 rater wie 
| + NUXs ot ur: : : UA: ux. OL 724, N | 
OB : flux. of Om :: Ov: flux. of On, and, alternately 
and by equal. from above, &c. Ov: va :: flux. of On: 25 


* flux. of On = flux. of #5; alſo, for the ſame reaſon, Ov: 


5 (0% : mn, from above) f: flux. of O: S X flux, 
o& On flux. of mn; which, as- Hv is always c va, demon- 
ſtratively proves the increaſe of n to be always © the de- 
creaſe of u, and conſequently that e is every where 
Ba, or EA (becauſe, if the ſaid increaſe and decreaſe 
were always equal, r would be a conſtant quantity = Ba, - 
and if the decreaſe was greateſt, rt would be Ba; as is 
ery evident). | * 2A Os 
EE X 2 The 


* 
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The certainty of this may alſo in ſome meaſure be evinced 
by conſidering the ray Om as revolving about the center 0; 
it being eaſy to perceive that its. intercepted part mn wi 
continually vary, as the inclination to the axis EF varig, 
and conſequently that it muſt paſs through a max. or a min, 
before it can become of the ſame magnitude again, in E, as 
it was of, at firſt, in B,——But jt is very eaſy to demon- 
ftrate that it will begin to increaſe ne on its de. 
parture from the poſition OB, and be greater than 4 B the 
moment before its coincidence with E (= 45).— It 
therefore muſt paſs through a max. between the poſitions 
OB, OE, and be every where greater than its two extreme 
equal yalues aB, AE. C 

Mr. T. Allen has given an algebraic folution to it. 


XV. Quss Trion 549 anſwered by Mr. Cha. Hutton, 
Call the abſciſſa DE, x; the ord. EF, 5; the arc DF, 2; 


and its tangent. Z; alſo call the 


of the whole arc DB, T. bw” x 
tangent of the whole 13 % = 


Nov, in any curve forme A. 
a perfectly flexible line, the ten- Q\m 
ſion or force drawing in direction 7 

of the tang. at O (the loweſt point) 
is a conſtant quantity, which let 51 73” 
be denoted by 3. Then, the ge. 
neral prop. of any ſuch curve ben | 
iyg as x (rad.) : tang. 4 EF N.:: : weight of the arc 
DF, or (becauſe the angle at F is, in the circle, meaſured 
by the are DF)1:?7;:a: at = weight of the arc D F, 
and 1: 7: : a:aT r weight of the arc DB, aT — at will 
be = 11b. (per queſt. ), ſuppoſing DF, 69 feet; whence 
@&=F—7"?, and conſquently 22 T T LT 


359 


weight of the whole chain DM.. 
Now, ſince the arc DB is given = 70, and the fine CB = 
zo, the rad. OD will be found =50*g9397, and the length 
of the ſemi-circumference 1606266; whence the arcs 
D (70) and DF (69) appear to contain 780 39“ and 77? 
31' 36”, and their tangents 7, 7 to be = 4'g8188r3 and 
45210821 reſpectively, and 27 ＋ I t 21˙622½ lb. = 
weight of the whole chain required Ihe law of denſity, 
or of the ſection of the chain, is directly as the flux. of the 
tang. and inverſely as the flux. of the arc; for af =flux. of 
the weight = weight of the length 2; which, divided by 
the length 2, gives 12 = the denſity or ſection at any 
Point. | - £52 Eo DL 0 hes 


— 
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Cor r. The law of denßty is as 212 in all curves; for 


the manner of finding it is general, ſuppoſing ? to be the 
tang. of the angle in which the curve cuts the ordinate.— 
Mh the catenary, which is formed by a line of a conſtant 
thickneſs; or whoſe law of denſity is a conſtant quantity, in 
order to have it as ſuch, in the general expreſhon, f muſt 
be as 2, and thence f as 2; which is a known property of 
that curve. _ | | 05 
Cok. 2. The arc DB can never become a quadrant; be- 
cauſe then the denſity at B would be infiaitely great. 
ScaoL. Hence may be eaſily. deduced the requiſites for 
building the arches of bridges of any known curvature de- 
firable, either for elegance or to ſuit the fituation ef the 
place, &c. and yet be equally ſtrong in all their parts, as if 
they were Catenarian arcs. | | 5 


Anſwer to the ſame by Mr. Rob. Butler (the. Prapaſar) . 


Draw the ordinate G X, and, perpendicular thereto, PL, 
from P, the point of interſeQion of the tangents DP, GP- 
alſo draw nm, , and LII GX, KD, and GP reſpec- 
tively, and. put the abſciſſa DK = x, ed; CK=y, w= 
„ of the portion DG, and a = the invariable tention 
at D (the lowelt point): Then, being indeſinitely near E, 
Cm = x and am = y, and, by mechanics, GP, CL, and. 
PL will: be as the tenſion at & and D, and weight of the 


part DG reſpectively: Whence au: 4 (:: PL: GCL):: X: 75 


and. conſequently ＋ = =; which is general, let the eur te 


- __ 0 3 
be what it will: But, in the preſent caſe, the curve being 


- 
3 „ 7 | 
5 ;. that is, (the weight (4) will be always as the tang. of 
its correſponding. arc. DG : Therefore, putting T, 7 the- 
tang. of 78® 39' and 77 za“, the degrees, &c. contained in; 
the arcs AD (v0) and Q (69 feet) Ga a T 1+: 
ty ; 9 — 1 (per queſt.); whence ] = FTE 10:86 Ib. 
which doubled gives 21*721b. = the whole weight of the 
chain required. ——Ingemous anſwers to it have likewiſe 
been received from Meſſ. 7. Chipchaſe and W. Spencer, 
ho, by different methods, find the weight, the law os 


X z denſit y : 


a circle (whoſe diam. ſuppoſe = 2 7), 


will be- = 
3 17 - K 


* 
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N or thickneſs, and che e! in the mache and at 
each e 


Te 812 Quxs Trion FR by Mr. W. . 
of Stannington, near Sheffield, in Yorkſhire. 


Let BA repreſent the given rod, , revolring abe about the axis 
B C perpendicular to the horizontal line 
D the place of the ring at the end of any | 
time t, and v its velocity, there, in the di- 
rection DA. 
Put 4 (= 50 feet) = =r, BC (= 40) S p, 
eld, zr. (the time of one 
revolution) =", 3*1416 &c. = Ac, and BD 


= x; then will EEE = the centrifagal force 4 
in a direction parallel to the horizon, and its effect in the 
direction DA = the reſolytion of forces) = 3 ; 


1144 
which added to , the true meaſure of the force of gravity 


HS 
in the ſame 3 5 gives ——= ORF ? 8 =the whole Face 


| accelerating the ring along the . at D: Whence, by the 
bhepps + 28x 25 = 


principles of motion, 2 d, and (putting 


00 v= N xx Fanx; conſequently 


„putting 9 == ; and, taking the 


i# 


T 
= X — 
V. VAX T xx 
Jog. of 7 3 


1 
correct fluent 7 * Xx hyp. 


(hen x becomes t BA = 50) 16559" &c. = 15 39 21 
& c: the time required. 
Cok. 1. The time of deſcent along the rod in motion, is 
leſs than the time of deſcent along it ben at reſt, by 18“ 
519% &. 


* 77 
Cor. 2. When x becomes = et, , the ring, it at free 


liberty, would no longer ſlide along the rod, but fly off. 


n üß 1 FY 1 * «th PSY "SE * 9 


beer 
777 


3 ound by making © , 2 (the grav, of the ring on the x0d) = 


\ the bort ental centrisugal force above found, 


— 


4 
' : & 
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In this manner, exceedingly near, the anſwer is given by 
Meſſ. T. Allen, R. Butler, J. Chipchaſe, Curieſus, and C. 
Hutton; but the r, of 12 Diaries was won by Mr. II. 
liam Spencer, and that of 8 by Curigſus. Mr. Da. Ria. 
nebrook has anſwered the 6th, 7th, 8th, 15th, and his o wn 
queſt, (the prize), but his letter came to hand too late to 
be taken ary further notice of. 33 wat? 


2 


The Eclipſes calculated for 1766. 
This year will produce four eclipſes, two of which only 
will be viſible in this iſland. ig 


The firſt is of the ſun, on Sunday the 19th of February, 
a little. after noon : It will be inviſible here, but annular and 
central in the ſouthern parts of the Pacific and Southern 
Oceans, and may be ſeen from the moſt ſouthern parts of 
South America, Africa, Madagaſcar, and other Indian iſlands; : 


The ſecond is a partial and viſible lunar eclipſe, on Mon» 
day the 24th of February, in the evening, according to the 
following calculations. e 

14 - Beg. Mid. End Dur. } Dig. 
enn hi „ b. 2 m. 7 N 
Mr. W. Chapman, for Fox- | 25 N 4 
ton, Leiceſterſhire ; P 324% 4045 47412 15 %% 6 
Mr. S. Hodges, for Althorp, 8 18 2 3 58 

Northamptonſhire = I 6 13” 7212 % 29312 0 4107 | 
Mr. Iſaac Tarratt, for London 6 2657 3618 43 2 16314 651 
Mr. Tho. Harris, for Brington 6 133|7 2158 295|2 1624 82 | 
Mr. J. Metcalfe, for London 6 384% 4688 5534/2 164 125 
Mr. Allen, forspalding, Lincoln.\6 40 |7 37 |8 34 [1 54 4 10 


The moon will be vertical at the middle of this eclipſe to 
the Indian Ocean, between the iſland of Ceylon and caſt 
part of Abiſſinia, in Africa; it will therefore be viſible to all 
Europe and Aſia, and greateſt part of Africa, from begin- 
ning toend; and at the end may be ſeen in the Brazils, in 
South America. SES] 


8 


The. third is an eclipſe of the ſan, on Tueſday the 5th of 
Auguſt, in the afternoon, correſpondent to theſe compu- 
tations, - „ | „ | 


Cal- 


*. 


=— = - 2 
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7 | 5 in.] Mid. | : 
Þ 8 Calculated by * . k — * 4 . 57 
Mr. W. Chapman, for Foxton 5 2476 175 17 72 1 4345 4 
Mr. Steph. Hodges, for Althorp 5 746 2047 9 1 43214 331 
Mr. Iſaac Tarratt, for London 5 28 6 2247 10/T 4284 354 
Mr. Fho. Harris, for London 5 305'6 237 7.125 1 41514 36: 
Mr. T. Allen, by — 52546 Si mal, | 
for Spalding 2.543 27 17 O10 43" 14 24 
Mr. ]. Metcalfe 5 2.556 182 [7 82 1 42314 373 
This ſolar eclipſe. may be ſeen from all parts of North 
America, the Atlantic Ocean, north and veſt parts of Af. 
ne weitern parts of Europe, and to parts near the north 
pole. r 


The fourth and laſt is of the moon, on Wedneſday the 
zoth of Auguſt, in the morning, and viſible in America, 
This clipſe will be ended before the moon riſes at London, 
and conſequently will be inviſible there, and to all the weſ- 
tern parts of Europe; but to all parts of Aſia, meſt parts of 
Africa, and eaſtern parts of Europe, it will be viſible. The 
digits eclipſed will be a little more than 6 on the moon's 
jower lid. 75 J. Mrrcarrk. 


We have been favoured with other calculations of the 
. eclipſes, and 8 from Meſſ 7. Attinſon, W. Baylis, 
Ed. Greenſted, Rob. Peckham, W. Swift, and 72ſ. VWebſter; 
which we are ſorry our narrow bounds will net ſuffer us to 


publiſh. 
| | ; , 
New BPuecſttons. 
I. QuesT10% 550, by Mr. Tho. Sadler. 
Ye fair, who can with eaſe unfold, 
What ogy aan. mas of old, 
And can, from algebraic art, | 
Th' abſtruſeſt of all things imparts; 
From what you ſee appear below,“ | oP 
John's age and fortune you will know; de 
- Who courts young Suſan of the Mill, > 
(But ſhe is more in love with Will.) 4 
Will's young and ſpruſe, but hath no ſtore th 
No mouldy ſterling to count o'er. — | tþ 
John boaſts of gold, and more than that, 8 


Which makes Sue's heart go pit a- pat: 


She 


Vo. 6. 1 Nw QyE8TLONS.. | „ 

Bhe begs the ladies” kind advice, 5 

5 Were they to chuſe, and take their choice, x 
Whether 'tis bel}, to 1 John, 5 
$5 Wuh all his gold, or Will, with none. x 

* x +3=152,a0d = = = 8x92; where 3 

= John's age, and x his fortune, Pp: Tau > 

-3% 8 QuzsTion 557, by Miſ Ann Nicholls. 


I obſerved a cloud bearing N. E. by E. and took its alti- 
tude 17 4“; ſome time after I obſerved the fame cloud 8. E 
by S. at which time its altitude was 45 23'; from whence 
the point the wind blew from is require... 


= III. QussT1on 552, by Mr, Iſaac Tarratt. + 
= A pleaſant village, ladies, is deſin d 

- From the equation underneath ſubioin d,, 

of Whoſe pleaſing bowers and delightful ſhades . 

Ie Are far ſuperior to the woodland glades. 

: To theſe retreats the merry nymphs will kye, 
With fudden tranſports of unbounded joy! 


And meet their ſwains, the ſhepherds of the plain, 
Who tune their pipes with a melodious ſtrains _. - 
The choriſters-vill liſten there to hear TY 
What Damon ſays to bis beloved fair. 
My reſidence, dear ladies, pray explore, 
And you'll oblige your ſervant evermore. 
ty + w+x+35+2=64, J Wbere o, w, , v, and z 
v? +ay* =5xx +5 +2 +30, | repreſent the places of 
vawx=832z2 +6, the letters in the al- 
| I phabet, that compoſe 


x +y2=4 
2 22 2 the town's name. 


be — * > * — 
> Om” 3 2 Io - . 2 E 
l = LO = - A "= = 7 
Ea r «FE - p y 


os ' . "hs ag . 
IV. QuzsT10N 553, by Mr. Wm. Spicer. 


There is a conical: ſpire ſteeple, whoſe flant fide is LY : 
=4 times its baſe; from the vertex: of which, two heavy 
bodies were let fall at the ſame time, the one down'the 
perpendicular, and the other along the flant fide : Now it 
was obſerved that the ſound of the body which fell down 
the perpendicular upon the center of the baſe, arrived at 
the extremity of the ſlant fide juſt at the ſame moment of 
ume with the other body; required the ſteeple's altitude? 


La 
mae 


3 2 
us 


a. 
* 


3 — n= 1 — * >. — 2 $4 p — 
n 


s AE en 


* 
* 
* f 


%% I. 45 T2 Drinizs. [Rellinſn] vi 
10 V..Ques Tron 554, by Mr. Stephen Hodges, 


Near the renown'd. Lord Viſcount Spencer's ſcat, 
Where ſhady groves project a cool retreat, 
Two children 8 appear'd in view; 
From theſe equations * pray their ages ſhew. 


* KV + 230? = 290304, Te 
K* 1 r 2 12521472, Where x repreſents the year, ing Cc 
„u, 2 = v, and vg 25; . 8 | 5 3 line C 

y the month, z the day, v the hour, and ꝝ the minute A. M. tent 


when the eldeſt was born; and the other was born 4 m. after. 
| VI. QuesT10N $55, by Mr. Richard Gibbons. 
A tradeſman owed his dealer 150]. who agreed to take 2 and 
certain ſum yearly on being allowed lawful intereſt upon ſun 
balancing each year's accompt, as the ſame became due, unc 
until the whole was paid, when. the debt and intereſt a- Wl feet 


7 a. 


mounted to 1791: 98. rof d. required the yearly payment, WM ther 


and the time the whole took paying off? = 
VII. Quzst1en 556, by Miſs Ann Nicholls, the 


There is, in lat. 34 north, a town, and in lat. 64* north, 
a mountain, both under the ſame meridian, and on Dec. 21ſt 
the fun was obſerved to riſe at the ſame moment of time at 
the town and on the mountain; from which data 1 demand 7 
the height of the mountain. . 


| 5 1 | the 
VIII. Quzsrt10N 557» by Mr. Tho. Harris. 10 
| Say when, * ye aſtronomic ſpies, | wi 
Bright Sol in the leaſt time will riſe? _ | the 
1 55 Lat. 51 32“ N. a 

IX. Quss Triox 5 58, by Curioſus. 
So to draw a right line, cutting the two ſides of a given de 
rn triangle, that the rectangle of the two lower ſegments it 
ſhall be equal to a given quantity, and the rectangle of the G 
two upper ones a maximum. 5 | a 


X. QuesTron 5 59, by Mr. John Chip ehaſe. 


A ball being ſhot, at an elevation of 76, from a cannes, 
whoſe greateſt horizontal range is three miles, ſtruck an ob: 
lect ſtanding at ſuch a Eifſtance that, if it had been projected t 
h = | again 


— 


1 „%% New OD ens 235 
againſt it in a direction perpendicular to its ſurface, its force 
would have been twice as great as it then was; required the 


object's diſtance from the cannon, ſuppoling it to ſtand per- 
pendicular to the horizon, 4 Math 7 i : 


| XI. QuzsTioN 560, by Mr. T. Mofs. 


ing caſk, whoſe ullage may be truly found by means of the 


line of ſegments on the common ſliding rule; its whole cons 
tent being 160 gallons. 


XII. QuesT10N 563, by Mr. Joſeph Fiſher. 


Admit the earth and moon two perfectly ſpherical bodies, 
and the fan's parallax to be ro“; and granting allo, that the 
{un and moon, when conjoined, and both at their mean diſ- 
tances from the earth, elevate the waters of the ocean 12 
feet perpendicular, thereby cauſing the tides : Quære, whe- 


it, ther a pendulum clock would gain or loſe, and how much 
per day, by tranſporting from the earth to the moon; and 
what length a pendulum ſhould be to make 60 vibrations on 
the moon's ſurface, ſuppoſing one 39˙2 inches to make 60 in 
; 2 minute on the earth, in lat. 55%. ; 
Fl XIII. QuesT1ON $62, by Mr. Rob. Butler. 
t ; 
0 A current of water is diſcharged by three equal arches 
or ſluices: The xft (in ſhape) a rectangular parallelogram, 
tne 2d a ſemicircle, and the 3d a parabola, having their 
altitudes equal, and their baſes (which are downwards) 
ſituated in the Tame horizontal line, and the water level 
with the tops of the arches; on this fuppoſition let be ſuewed 
the proportion of the quantities diſcharged by theſe fluices 
XIV. Ques Ton 563, by Mr. Paul Sharp. 
If a veſſel, in form of a cone whoſe baſe diameter and 
Mn depth are equal, ſtand on its baſe and be filled with water, 
ts it will empty itſelf, through a hole in its baſe, in the ſame 
ie time that a ſphere, whoſe internal diameter is equal to that 
of the cone, will empty itſelf through an equal orifice in ts 
bottom: Quære the demonſt ration? e 
XV. Qussriox 564, by Mr. W. Toft. 
nl, 2 | | ; 5 { 
ö To find the time of ſhorteſt twilight in any given lati- 
- tude, and its duration, by ſtereographic projection. | 


XVI. Ques- 


To determine (A priori) the form of a ſpheroidical ſtand- 


3 —_— 
: TIC LEES ER, 8 : 
_ * > . r _ =xz 2 * * 
n I — 
18 a =" 2 gs 
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ek XVI. Quzesr rON 565, by Mr. Rob. Butler. 


Required the content, in ale gallons, of a caſk formed by 
the rotation of a cycloid about its baſe or longeſt diameter, 

and having its: head diameter 32, bang 40, and length = 
48 inches. | . 


The Paz s QuesT10n, by My, Tho. Allen, of Spalding 
„„ 2” 21:7; By BABES 1775 7 of 


Suppoſing a heavy body to deſcend freely by the force of 
gravity upon a common cycloidal curve, rhe radius of whoſe 
generating ſemicircle is 18 feet; and let its diſtance from 
the vertex of the cycloid be 12 feet at the commencement 
of motion. It is required to determine where the body wilh 
quit the curve, its diſtance from the axis when it impipges 
upon the horizon, and time of its whole deſcent. 


"IS _— a 
rr 1 2 - 0. HR ud Yee _ 


15 Queſtions anſwered. $8 


I. Quzsr10n 550 anſwered by Mr. Edward Bayley. 


. P x —y=25, and then the 2d given equation becomes 
I 213 (= 24x 29) = 8x92; whence z=2, and x —j= 
64; from which, and the firſt given equation (x + y = 152), A 
is readily found y = 44, John's age, and x = 168. his for- us 
tune, —And in this manner, exactly, the anſwer is like- 
wife given by Meſſ. 7. Bennett, R. Gibbons, R. Gray, J. P. \ 
Maſon, W. Rawle, P. Sharp, I/. Tarratt, and S. Vince. Ele 


It is alſo anſwered by Meff. Fo/h. Adams, T. Adams, J. If 
 Athinſon, T. Barker, W. Baylis, V. Bally, M. Cole, J. 2s 
Fed, 1. Dally, R.'Dening, W. Dent, W. Godbe, , . 56: 
N. Hale, W. Hubbard, J. Probert, P. De Ouir, T. Robin- 3 


fon, B. Rotherham, Alex. Rowe, B. Sikes, V. Seswell, R. 725 

Smetham, E dw. Smith, W. Spicer, V. Stoker, Mrs. Eleanor (the 

* Velſo, Ja. Urmſtow, Marſhal I root, and Ja. wy 
g. EE 12 Fre : 


Mr. , 


* 


Mr, James Mills anſwers it in the following Atvice i-. 


fair Suſan. 


by 5 | | 
er, My charming fair, John's age is forty-four, 
|= His money one hundred eight pounds, and no more, 


If my advice from theſe few hints you'll take, 
Oh! marry William, for your own dear ſake : 
ng Retter for John will broths and flannels be, 

Than in a bridal bed with lovely thee —— 

He'll claſp thy charms as miſers hug their gold, 


> But cannot uſe the treaſure they behold! . 
Ole g PTL | \, 3 2 
5 Il. QuesT10Nn 552 anſwered by Mr. Tho. Veſſey, ar 
ill Mr. Allen's School, in Spalding. | | 
es ; 
l Let P be the place of obſervation. Draw PHIL PAH, 
and let BD, bd be perpendicular to ä c 
the horizon in the points B and 6. 
— WW Suppoſe D the place of the cloud at 
the ſt, and d that at the 2d obſerva- 
tion. Put 7 ='tang, of £ BPD = 
11* %%, T that of £d Ph = 43* 27', 
rad, 1; then (per trigonom.) BD = 
tx PB, and id g F Xx P6; whence, 
the height of the cloud above the ho- 
rizon being ſuppoſed to continue the 
; ſame, X PB = T X Pb, or P: Ph 


: T:; therefore (the. points B, b 
being joined) the ZPBb = 16 52', | : 
and conſequently the wind blew from | 390 
N. E. 4 N. | W e 


REO 


1h Adams, T. Barker, J. Bennett, the Rev. Mr. J. Crof;, 
. Maſon, F. Probert, M. Rawle, T. Robin an, Alex. Rowe, 
P. Sharp, B. Sikes, R. Smetham, W. Spicer, and Mrs. 


Eleanor Suggette 


If right lines PC, PC be conceived to be drawn, making 
| £8 NPC, VPE, with the meridional line VPS, equal to 
56% and 146, the given bearings of the cloud from the 
north, and the diitances Pr, Pu be taken thereon equal to 
3'25729 and 98671 &c. the cotangents of 17? 4' and 459 23* 
(the cloud's altitude), at the two obſervations, to rad. x, 
and the points , 2 be joined, and the right line n produced 
Wl it meets NS in , the £ rm will meaſire the point 
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And in this manner, nearly, it is alſo anſwered bl Meſſ. | 


; a. 
1 $i 
_F 
b 
9 
* 1 


— y * WES 
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of the compaſs required, which is too evident to need a de. 
monſtration, the height of the cloud above the plane of the 
horizon being the ſame at each obſervation; and hence, by 
trigonom. 4244 {Pr + Pn) : 2127058 (Pr —Pn) : I (tang, 


of 45 53500 = tang. of < —.— 22 


the angle 


9 
44 


rm N 399 24'; the ſame as before. 


According to this method, very N it is anſwered by 
Meſſ. T. Adams, Felix M' Carthy, R. Hale, B. Rotherbaum, 
I. Sewell, and W. Stoker. VVA 


But Mr. N. Gibbons, ſuppoſing the direction of the cloud 
to form the arc of a great circle, gives the following ſolu- 
tion. Lay down NC'= 5 and SG = ; points, on the ho- 
rizontal projection NES, whereof NM, E, and & repreſent 
the north, eaſt, and ſouth points, and draw the two right 
circles PC, PG, cutting the parallels of the given altitudes 
17% and 45 25) in o and a; through which points the 
arc of a great circle aoe being deſcribed, cutting the ho- 
1izon in e, it will ſhew the direction of the cloud, and the 
arc VME, the point which the wind blew from, which is 
found, “ at one operation in ſpherics, to be = 392 27, an- 
- ſwering to N. E. by N. I. =. 
And upon this ſuppoſition it is likewiſe anſwered by Meſſ. 

M. Bayly, 1. Dalby, R. Gray, and Edward Smith. 


® Viz. Sine Po: tang. Pa :: ſine Co: tang, Ce 169% f, 


which ſubtracted from C N(= 5615 leaves Ne= 39% 24/. | 


III. QuesTion 551 anſwered by Miſ Anna Nicholls; 
| To the Propoſer. 


May you of ev'ry Joy partake, 

That EPSOM fair can give; 

And, when you ſhall this earth forſake 
May you for ever live. e 


Anſwer to the fame by Mr. B. Sikes. 


From the iſt and 5th given equations, x + y= 32; and, 


ſince v and «v are concerned exactly alike in every equation 
where they enter, let 5 = & their ſum, and r = & their diffe- 
rence; then, w being =s +r and v g. x, thoſe values 
ſubſtituted in the given equations, by reduction, &c. will 


2 — 642 ＋22 2 4-169 2 +12 
found 5s = . — Le, 
8 17 „ 


Whence 


— 0 IJ © 


J 8 911 22 
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Whence, 2 and y being exterminated, &c. K 53 X4 + 
1034 * — r0928x* ＋ 514320 8073216 =0; from which 
x comes out = 18, and conſequently y = 14, and 2 12. 
Hence w = 15 andv=x, and the 250 of Mr, Tarratt's 
reſidence is Ep80M.——Mr, E. Barley's and Mr. VJ. Cole's 
anſwers are the ſame as this, exceedingly near. | 


Amicus, from the nature of the given equations, verv 


4=14; therefore the xi, 2d, and zd given equations be- 
become v＋π av = 20, vn +w* = 250, and vw = 75; from 
which v <a W io, &c. | 3 


_ Meſf. 70%. Adams, T. Adams, T. Athinſon, T. Barker, 
. IW. Bayly, HW. Baylis, W. Cole, 4 Dalby, N. Dening, IW. 
Hen, K. Gibbons, M. Gordon, R. Gray, M. Hubbard, N. 
- Hale, F. Maſon, 7. Mills, F. Probert, Pet. De Quir, N. 
he Rawle, T. Robinſon, B. Rotherham, Alex. Rowe, Abby 
he Sadler, Paul Sharp, M. Sewell, Edu. Smith, W. Spicer, 


"= I. Stoker, Eleanor * Sam. Vince, Fa. Urmſlon, 7 


oung, have alſo anſwered it. 


be i Marſhall Irroot, and J. 


IV. Quxs T10N 553 anſwered by Mr. W. Cole. | 


Let AC and BC repreſent the perpendicular and flan 
om of the ſteeple, reſpectively. Draw Aa | 
LBC, and Bb Aa, meeting 1 
in ö; then will J, a, and alſo B, b, be co- 
tempvrary-pu®.ions of the two falling bodies, 
ſuppoſing the body at Ito continue in motion 
till the other body arrives at B (as is well 
known by the laws of deſcending bodies); e 
and, BC being to BA as 8 to 1, per queſt. g 
AB is eaſily found to be to Ab as 4/63 to 1. . £ 
Therefore, az 4/63 : 1: : 1142 (the velocity 39/ 6 
of ſound per ſecond) : 1142 ＋ 6; = the ve- | 


$3 GY. 


I 


required, 


readily determines x = 18, and conſequently 2 = 12, and 


locity of the body at e; whence the diſtance eC will be = 
3214877, and (per queſt.) A is found = 57 Cb, and e 4 
= re; therefore, as 127 : 126 : : 321467 (ec): 
31197x277+ (AC) =the perpendicular height of the ſteeple 


It is alſo anſwered by Meſſ. 72%. Adams, T. Barker, J. 
Dalby, MW. Dent, R. Grey, R. Hale, Felix M*Carthy, Fs 
Probert, W. Naaule, T. Robinſon, B. Rotherham, Alex. Rawe, 
IW. Sewell, P. Sharp, B. 9 R. Smetham, E. Smith, W. 


Spicer, 


W 4 


6 


- * N i. 
„% 
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Spicer (the propoſer), M. Stoker, J. Tarratt, T. Todd, 
Sam. Vince, Fel. Webfter, and others“ 


v. Qurs Trion 554 anſwered by Mr. Iſaac Tarratt, 


By ſubſtituting the values of 2, v, and u, in the terms of 
x and y, we get xy + 6435 =290304=a, and ys? +8 
= 12521472=06; from the it of which equations x is found 
=4a—64y% —y2?, and this value ſubſtituted in the latter df 
them, it becomes 4 — 64y%1* + y3 +8y7-= 5 Solved, y 
= 4. Conſequently the eldeſt was born anno 1760, April 
the 8th, at 4m. paſt 8 in the morning, and the other 4m, 
after that. 


Much after the ſame manner it is alſo anſwered by Meſſ. 

off. Adams, T. Adams, T. Barker, Edu. Bayley, V. Baylit 

. Bayly, V. Cole, 7. Coulthred, R. Dening, 7 Dalby, V. 

Dent, R. Gibbons, PR. Gray, R Hale, Stephen Hodges (the 

| propoſer), J. Mafon, Fames Mills, J. Probert, M. Racule, 

Z. Robinſun, Alex. Reiave, W. Scavell, B. Sikes, Edav. Smith, 
M. Spicer, W. Stokes, Ja. Urmfton, and Ja. Young. 


If it be conſidered that x and y muft be whole poſitive 
numbers, and the latter of them under 12, by the queſt. 
the anſwer may be eaſily obtained from the given equations 
as they ſtand at firſt, without any further reduction, &c. 


VI. Quzs TION 5 55 anſwered by Mr. Richard Gibbons 
„ (% Propeſes). | 


The preſent worth 150]. (=p) and the ente of intereſt 
1%]. (r) being given, put 4à = the annuity, or yearly 
payment required, and = the time it was paying off; then 
there is further given fa = 179˙4925 l. to find f and a gw 
* a | 3 rately. 


— 


Land 
— 


* An algebraic ſolution to this queſtion may be thus: Puts = 
2675, 4 = 3142, and x AB: Then 8x = BC, and x4/63 = 


VERS 26 Js 
AC. By the laws of gravity, VS: VAC: : 1%; * 
: 2 — . * 6. , 
time of falling through C4, and A C: BC: 5 . 9751 


= time in CB, alſo - = time of ſound's moving through AB; 


SES | * x4a/63 ; 64x LE >; | 
herefore we have - = : Hence x46 
ear 72 * 5 -$4f$3:: 55 v 63 
129 — 164/63 __ | 


1 — = 319'249 = AC required. 


This queſtion we received from the ingenious propoſer 


S N — — 
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rately. By the doctrine of annuities and the queſtion, atr* 
- 0 =pir" ” pf, or, in numbers, &c. 1794925 pu 
751! —— 179˙4925: Whence 2393233 111712 119 8 
Solved, .= 6˙527 years, and a = 271. 108. the annual pay- 
ments, | — 4 7; a ; 1 N *. 
In this manner, nearly, it is likewiſe anſwered by Meſſ. 
7ofh. Adams, T. Adams, T. Barker, 7. Bennet, R. Gray, 
Felix M*Carthy, 75 Maſan, Miſs Anna Nicholls, 7. Pra- 
bert, W. Ra 25 ho. Robinſon, W. Sewell, B. Sites, Edu. 
Smith, MW. Spicer, and T. Todd. . 


VII. Qu Es TTox 556 anſwered by Mr. Felix M. Carthy, 
| 1 . 3g ; of Aberdeen. ; fn 


In the annexed projection, let P repreſent the north pole, 
Z the zenith of the place in lat. 54% Red. Es 

z that of the place in lat. 649, and © 7g 1 

the ſun in the horizon in the former of 2 
them, on the day pyepoſed; then, in 2 
the ſpherical triangle Z © P, is given 
all the ſides to find the angle Z P© = 
31) 27%, Through © and-2 de- ; 
ſcribe the arc of a great circle O2 © , C 
alſo deſcribe the arc IP, making t |, . _ | 
OA, and then a 8 at J will, it is evident, ſee» 


— 
22 


r 


E 12 —U— — 
7 IBS ere => OE 


-_ 
| atm 


8 a _ - ay * 2 
P 


r 
o 


= 


4 * — ” — 1 7 - 
*. - * 
. * — - — —— Ali — - 


the ſan riſing at the ſame time with the other two ſpecta- 
tors at Z and 7, the point where a tang. to the are Aa, at 
tae point J, meets Cz (the ſemidiameter of the earth) 
produced, 1. e. at the top of the mountain z T required; 
to determine the height of which, in the ſpherical triangle 
Pa, are given the ſides © P, Pz, together with the in- 
cluded angle, to find Oz = 962? 45'.36”, from which ſub- 

rating {© Dos, there remains 4z (the meaſare of the 
C 1C2)= 69 45 36“: And thence C is found =40c 9287 
miles (per plane trig.), from which deducting 3982 (the 
miles contained in Cz, the earth's rad.) leaves z.T =27887 
miles, the required height of the mountain. 


” |; . 3 2 
r A. - <> —< — 


in the year 1761, and now find that, through miſtake, it 
has been ſince ſent to, and publiſhed in, another place. 
Anſwers to this queſt. have alſo been received from Meſſ. 
F. Adams, . Barker, I. Baylis, ＋ Chipehaſe, Fo Dall 5 7s R 
Probert, W. Raule, My Sadler, M. Sewell, B. Sikes, Edw. 
Smith, Ill. Spicer, Eleanor Suggett, J. Webjler, and J. Young... 
Mr. Foſbua Adams, allowing 33' for the ©'s horizontal 
refraction, finds the height = 30's mile. 
Lo 28 1 VIII. Que $+ 


* wo. . . — 
= * * * - 
_ be = \ —— el . To, — 1 - 
a . "© 
* Ih CPS OS. oo. UE ed. ed C.. 
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VIII. Qurs rien 557 anſwered by Juvenis. 


Put @ and b = fine and coſine of 519 32 (the given lat.), 
— S coſine of go? 32' 12” (the diſt. of the fan's lower. 
limb from the zenith the moment his upper limb touches 
the horizon), and x = coſine of the declin. required, rad, 


= 1; then, per ſpherics, | 5 

42 * e X V xX - 4 VNG NI xX N ＋ 7 
bb X1—xx= (ſine of the angle meafuring the time the ſun 
is in riſing, which (per queft.} is to be a min. In fluxions, 
& c. and reduced, x comes out = 6441 &c. anſwering 
to 124 nearly, the declination required. rs 


Meſſ. T. Adams, T. Barker, R. Gibbons, J. Probert, Alex. 
Nowe, and W. Spicer, have like wiſe anſwered it. 


Mathematicus eaſily reduces this prob. to that of de- 


ſcribidg the circumference of a circle to touch two circles, 
given in magnitude and poſition, and cut the circumference 

another circle given in magnitude and. poſition likewiſe, 
in a given angle; and from thence readily infers, nearly, 
the ſame concluſion as above. 


Mr. Tho.” Harris (the propoſer) and Mr. {ſaac Tarratt 

_ obſerve that © the ſun will riſe quickeſt when his azimuth 
* increaſes the ſloweſt, and that will be when he aſcends 
the horizon in a vertical direction:“ and upon this prin- 
ciple they ſolve it independent of fluxions, and find the 
declination ſought to be 12 407 fouth; from whence they 
conclude that the ſun riſes the quickeſt the morning before 
the vernal, and the morning after the autumnal equinoxes. 


IX. QuesT1 on 5583 anſwered by Mr, T. Moſs, 


Let ABA (fig. 1ſt) repreſent the given 
lane triangle; produce A till the right 
ine BC, joining 1ts extreme and the point 
B, becomes = B_4, and upon A (= one 
of thoſe equal ſides) let a ſquare AD (fig. 
2d) be conſtituted, and conceive a right 
line rs to be drawn through the ſame, ſo 
that Ar X Bs may be to the given paral- 
lelogram of the lower ſegments as BH: 
B 4 (fig. iſt) and the area of the part Ari 
a min. which, having biſected {Bin m and 
drawn md | AG, it is manifeſt will be 
when Ar + By is @ min. becauſe 1 


a> a < ws 


— 
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2 is the meaſure of the ſpace Ar B, 


and JB is a cor ſtant quantity. But it is well known, and 
may be eaſily proved geometrically, that the ſum of tuo 
right lines, under a given rectangle, will be the leaſt poſhble 
2d. WM when they are equal to each other: Whence, taking Ap = 

the fide of a ſquare, whoſe magnitude is a fourth propor- 
8 tional to BH, BA and the given parallelogram of the lower 
* ſegments, and drawing pv | 4 þ, upon the ſide A, of the 
vn eiven A 5 AN, fer off A = 4 and draw FE 

the baſe A0, cutting BH in y, and the thing is done. 


"g Demons. Becauſe, by conſt ruction, the Ap B (fig. 2) 
is a min. when the U of the lower ſegments is a given 1 
Xs nitude, thence any rectangular part (a) thereof will alſo 
be a min. and the [7] of the ſaid ſegments remain the Tame. 
Let, therefore, pa = Cp, and draw eab Az; then be- 
2 cauſe Ipae is a min. the Uy b, which is a multiple of the 
7 AFBE, will be a max. and conſequenily FH, being 
e a part of FB E, will alſo be a max. when AF XEC(=/p 
Cy X 5 is a given magnitude. Now, ſeeing that EF muſt be 
5 A, in order that a multiple of the Amn may be a 
max. and the [UI under the lower ſegments of the AAC 
: a given magnitude (i. e. to the given rectangle as BA: BH 
\ or FA: s } it thence evidently follows, that the A F Bs 
' (being as B F X Bs) will be the greateſt poſhble (and the ET 
of the lower ſegments of the A AZ H = the given rectangle) 
when F. is AA. | | 


A Fluxionary Anfwer to the ſame, by Mr. Samuel Vince. 


Suppoſe 4 (fig. iſt) to be given a, HB b, the [7 
of the lower ſegments, AF, Hs, = rr cuppohng Fs to be 
the poſition of the line required), and put WF x, Hs =y; 
then will xy = rr, and a—x x b be a max, per queſt. 
In fluxions, xy Thx So, and xy +yx —ay = x o, i. e. 
—ay—bx=09, and conſequently a= bx; whence x (AF) 
He) :: 4 (A5): (HII), and Fs || AH, by the Elem, 


of Geometry. 


- a 


Meſſ. T. Adams, T. Barker, V. Bayly, J. Bennett, J. 
Dalby, R. Gray, Felix M*Carthy, F. Man, Step. Orle, 
7. Probert, W. Raaule, T. Robinſon, Alex. Rowe, M. Sewell, 

_ I. Spicer, T. Todd, and Ja. Toung have likewiſe 

. lwered it. A - ; | +3 


— 


* — 


X. QuEg- 
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X. QuezsT10N 559 anſwered by Mr. T. Todd. 


By the nature of projectiles in a non-reliſting med. x (rad.) 
24694714, (s. 2 £Þ Aa, the given FE 
elevation) :: 3 miles (the given, grea- 
teſt rand.) : 14084142 miles Aa, 
and, by trig. Ba = 564884077 miles 
= 7, | Now, if 7 = 249328 (the nat. 
tang. of Z B= 14%), x = Tv, and y 
= Up; then, by trig. n = Aa, 5 = 
AL = La, and therefore, by conics, 
In(Go=oL):ittnn(Laa):: in 
—y (e): tu x n= A en; 
by 47 Euc. 1, the tang. rv at v, is 
= VIA TA, A 
which (by the re ſolution of forces and a 
the queſt.)isto 474/71 —4ny (=ve):: 2: 1; from'whence, 
by multiplying extremes and means and reducing, &c. y is 
ſound.= AI 371 = 17148842. Moreover, by Simp, 
Exerciſes, cor. 1 pa. 188, Ba X Tv.= Typ, i.e. nx (= 
x T =x+inxl— 3716 Solved, x =4nx1+:7t 
+ Lnty3= 2˙895 30048, or *45585554; and conſequently 
Tp (=x-+3) = 4044142, or 1604697, and Lp (=1 x x +) 
= 1*008318,: or *4000962 miles, either of thoſe diſtances an- 
ſwering the queſtion. The anſwer by Mr. 7. Chipchaſe 
(the propoſer) is the ſame as this, exceedingly near, | 
Ir is alſo anſwered by Mefl. T. Barker, Step. Ogle, 7. 
Probert, M. Rawle, Alex, Rowe, IV.. Sewell, and P. Sharp. 


XI. Qussriox 560 anſwered by Mr. B. Sikes. 


Let 5 = the bung diameter, /= the ſemi- length, x =the 
wet inches, y = the diameter at x diſt. from the head on 
which the caſk ſtands, c = the circular diviſior for gallons, 
and the ratio of the bung-to the head diam. as 1: ». Then, 

2. — n u 


by the nature of the ellipſis, yy = an bb + ; : 


BR 


* , which multipli:d by =, and the fluent 


taken, &c. the ullage (or quantity of liquor in the caſk, 


putting 2/v= x) will be found to be 21bb X . * 


where the factor 
216d 


4nnv +6.1—Nn.9v9 — 4. 1— E. 53 


ESTI 


2 
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216b x = —.— is known to be = the whole content of 


, nny +6. — AN. oo — 1 18.9? 

the caſk; therefore 8 - . 5 — 
will expreſs the fractional part of the ullage, the whole 
content being the integral quantity, or 1.—=1f now the 


into 100 equal parts, v will truly repreſent the number o 
parts cons in the wet inches; and, to make the fore- 
going expreſſion agree with the multipliers, as found, on 
the {:ding-rule, ſet 100 on. the ſlider to ico on the line of 
ſegments S. $. on the rule, then againſt any given number v 
of parts on the ſlider, is the proper multiplier, or fractional 
part of the ullage on the rule, or line S. S; which, bein 
put m, and made = the laſt expreſſion, the value of à wil 
be determined = a „, which wil awe 
3U=—M—2VV.3—2V 
the form of the caſk required, | 


then 22 will be found = 26, nearly, on the ſegments S. 8. 
and conſequently x = 8343: But if v be taken = 72, m will 
come out =*743. on the line S. S. and x = 8097; which 
ſhews that the line of ſegments will not give the ullage 
ht in any part of the ſpheroid except the middle: But 
if 2 be taken = *822 (= the mean between theſe two ration, 
the line of ſegments will give the ullage of a ſpheroid, 
formed by this ratio, nearer the truth than any other. 


Mr. T. IMe/5 (the propoſer) founds his ſolution on p. 207, 
208, &c. of his Treatiſe of Gauging, where it is proved, in 
a general manner, that the ullages of two upright ſpheroi- 
dical caſſes, having their bung and head diamerers in the 
lame ratio, and their wet inches in the ratio of their lengths, 
will be to each other in the ratio of their whole contents, 
let their lengths be what they will: Whence it follows that 
the ullages of every ſtanding ſpheroidical caſſe, having ſome 
one certain proportion of bung and head diameters, may be 
truly determined by the ſliding- rule, let the lengths of ſuch 
caſes be what they will. Thus, if the ratio of the head and 
bung diameters of the required ſpheroidical caſk be ſup- 
poſed to be as x to 1 (that being all that, in the preſent 
caſe, is required), 4 its content, y=its length, py = the 
wet inches, and p = *7854; then, by pa. 206 and 267 of the 


Theory of Gauging, will be found 1—1—xx NA +-2+xx + 


=*316 (the ullage, in this caſe, by the ſliding-rule ; whence 
* 82, very nearly. If the content of the caſk be denoted 
h 7 


whole length of the caſk be ſuppoſed = x, and to be 1 


Let the wet inches divided by the length, or v, be 3 28 


— > — 
y av =. 94 
— 32 = * s 
4 p CO TI I_—_—S - £27 2 


Q 
» 
£4 
9 


— 
A. — 
* — D <2 n & F — 
= 8 * 2 


— 


250 LADIES“ DIAA TES. [ Rollinfon] 16, 


by a, and every thing elſe as before, then will a-a=ax x x 4 
2 ＋ xx 316, 31 6, 3˙16, or 316, according as à (or the 
content of the caſk on the ſegment line) is ſuppoſed to he 
divided into 1000, 100, 10, or x equal parts; from each of 
which x comes out = *82, the ſame as before. 


% o 


1 XII. QuesT10N 561 anſwered by Mr, Joſ. Fiſher, 
x (the Propoſer), | 


The whole ſolar force to move the waters of the ocean 
may be found, by a proper calculus of the earth's centri- 
petal force towards the ſun, to be to the force of gravity 
with us as 1 is to 12868200, and Sir Iſaac Newton, in his 
Principia, has ſhewn that the earth's centrifugal force, 
ariſing from its vertiginous motion, is to the force of gra- 
vity at the equat. as 1 is to 289; which force, being calcu- 
Jated, ſhould make the waters under the equat. exceed thoſe 
under the poles in alt. 90640 feet: And hence the elevation 
of the waters by the ſun appears to be 29 feet; conſe- 


— the moon raifcs them the other 93x feet, and the 
olar force to elevate the waters is to the lunar force as f: 


4˙88.— he moon's force is to the force of gravity on the þ 

earth's ſurface as 1 is to 2634837, and the moon's denſity is \ 

tothe ſun's as x:0'1g1, and the ſun's is to the earth's as 191 

is to 5, both computed from the triplicate proportion of 

their true diameters, and the ſimp. propor. of gravity to- 21 

wards each at equal diſtances, conjunctly; whence the 1 

earth's denſity is to the moon's as 756 is to x. Now, the it 
moon's diameter. being to the earth's as x :.3'65, and the vi 
_ denſity as 1 is to 756, the accelerating gravity or force with 1 
which a pendulum would be actuated on the moon, 1s to the 

ſame on the earth, under the poles, as 1 is to 28; whence 1 

the gravity in lat. 55 appears to be 2˙7968 136, and conſe- 
quently 34736”, or 9h. 38“ 56", the time a clock would loſe - 

per diem on the moon's ſurface; and hence the length ot 

the pendulum required. may be ealily known. | 


Norz, The moon's centrifugal force, ariſing from its 
rotation, is here omitted, being fo ſmall as could cault 
little variation. 


* 


XIII. Quszs T1 562 anſwered by Mr. Cha. Hutton, 


Let V repreſent half the parallelogram, {YC half the 
ſemicircle, and {LD half the parabola, i. e. the halves of 


* 


the reſpective Nuices or arches, a 2 (the common alt.) 
| | p= 
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D gc. then pag is = the area 395 


ofeach of them, pa=AB, a=AC, | 57 
and AD=+pa. Put VP, and Se 5 


* Pp; then, the water diſcharged, ;/+} — 
at any depth x, being as the velocity 1 
and aperture, and the velocity as x, DC 3} 4. 


we ſhall have x V * PD, xx X 3 | | 
PR, and æ V X PS, or pax Ax, X Via x and 4 Va 
„xx as the fluxions of the quantity of water diſcharged by 
me ſaid UI, ſemicircle, and parabola, reſpectively; the cor- 
ret fluents of which (when x =a) are pa Ma, Fraa Va 
X84/2—7 and 4p Va, and the quantity of water diſ- 


charged by the |], the ſemicircle, and parabola, as 1, 
109347 &c. and 14 reſpectively. 

The ſolutions by Meſſ. T. Allen, Rob. Butler (che pro- 
poſer), 7. Chipchaſe, and di $ixoy, are the ſame, exceed- 
ingly near. Fab 


XiV. QuesTiON 563 anſwered by Mr. Paul Sharp, 
(the Propoſer). 8 


Put a the diam. of the ſphere (which is alſo = the diam. 
and alt. of the cone, per queſt.), e = *7854, f the time of 
a cylinder's, of equal baſe diam. and altitude, emptyin 
felt, at an equal orifice, when full, with its firſt or greate 
velocity, and x = any variable alt. of the ſurface of the 


water above the baſe of the cone, &c. at the end of any 
2 


—— — * 
* 


AAV ax 
„ AGA * — Tx 1 i 
—Atx X — in the ſphere; the correct fluents of 
| aa & ͤ , 


time y, then will = -x X in the cone, and = 


which (when x = a) will, in each caſe, be y = 8. i. e. they 


will be the ſame, &c. Mr. T. Allen (ſubſtituting, nearly, 
the ſame as above) derives the very ſame concluſion. 


1 


Much after the ſame manner the anſwer is given by Meſſ. 
C. Hutton, Edu. Smith, and T. Todd. 


&. 


XV. Quns- 
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Xv. Quss Trion 564 anſwered by Mr, W. Toft, 
PL (the Propeſer), 


PROJECT. Having deſcribed, about the centers P, mu, and a 
the primitive circle : > Y+ <a I 
ZH 2, repreſent- | 7 5 
ing the equator, 
20 H the horizon, 
and pS/ a parallel 
thereto, at 180 diſt. 
below it, deſcribe, 
from the centers 
P, u, with the radi 
Pm and nS—mO, 
two arcs interſect- 
ing each other in 
C; then, producing 
the right line 20, 
joining thoſe points 
Ip _ _ N 87 
rallel of depreſſ. pS/ in a, the point through whͤicl 
parallel of . ©'s declin. will a on the * * 
phænom. happens, and P, the right line joining thoſe points, 
will be the diſtance of the parallel from the vifible pole. 


D Moxs r. Deſcribe the circ. of perpetual apparition, 
RBO D, and the arcs f au, ag, po, x2, &c. of the parallel 
of declin. intercepted between SI (the parallel of depreſſ) 
and 20 H (the honz.); alſo about the center C, with the 
rad. Ca (= m9), let the circ. KM be deſcribed, interſec- 
ing the parallels of declin. &c. in u, e, a, f, y, &c. and it 
will touch the parallel circ. 4 in à (by 11 E. 3): It vill 
alſo touch the circ. RBOD (by the ſame), becauſe CP = 
m P (by conſtruc.), and make an angle (a eh) with the equa- 
tor = © he, the angle which the horizon makes with the 
ſame ; and hence the parallel arcs 4 v, eh; ag, io, y2, &c. 
intercepted = them, (by prop. 6th on pa. 121 of Emerſon's 
Trigonom. 1ſt edit.) will be ſimilar, and conſequently paſſed 
over by the © in the ſame time, which will, manifeſtly, be 
leſs than the time in which the correſponding twilight ares 

t . ,, Po, x2, &c. will be paſſed over in, except the 

twilight arc gg, which will be the ſame, and therefore will 
will be the ſhorteſt, &c. OS 5 


CAL curA. Deſcribe the vertical circle Z a, cutting the 
horizon and equator in r and d reſpectively, and the me- 


ridiozal arc Pg, interſecting the equator in &; then the 
| right- 


No. (4. Q gs Tons ANSWERED. n 
right-angled ſpherical triangles ea d, h rd, being equian- 
gular, will be mutually equilateral, and conſequently 2d 
dr =9®; whence (47 being S e = bg, by prop. 6. on 
a. 121 of Emer. Trigonom. aforeſaid) r (rad.) : tang. dr 
(4 the depreſſ.) :: cof, g = line of lat. of the place): 
fine of 70 (the required 2 Alſo, in the ſpheric 
Aaed, line of Cad (or coſe of lat.) : fine of ad/(=99, 
I the depreſf.) :: 1 (rad:): fine of e d, the arch of the equat. 
meaſuring & the duration of the ſhorteſt twilight required.“ 


Neſſ. T. Allen, Felix M. Carthy, C. Hutton, R. Gibbons 
Step. Ogle, T. Robinſon, Alex. Rowe, and B. Sikes have 
alſo projected it. 8 1 


XVI. Qugsriox 565 anſwered by Mr. Cha. Hutton. 
Let KF be the e ſemicirele, and ſuppaſe half the 


caix to be generated by the revo- u | 
jution of the cycloidal arc Y B 1 ,, 
R 


about DC (= the ord. EH). Put . 
F = D, DD DF pa Ea P 
(A- m] n, þ = 3*14159 &c- Fg: 

DC=x, and BC=y; then, by #| 
the prop. of the cycloid, &c. x will Tz 7 


be found -N = un - | 
and pyy x (the flux. of the ſolid.) =— py 27 / n+ > i yy 
and the correct fluent (when y = 16 = a) is 
15 * o+ 4 — 3N* + 24 X 5m + 1 + 84* X IT b X 
1 4 Vn 4 ＋ 4 ＋ 5 u. —2mn T XK X 
mA X arc, whoſe rad. is x and cotang. / 7 +a + u — a, 
= the ſolidity of 4 the caſk required. 957 
But to find / F, let it be now called z, and VE (= n — a 
=4)=c; then, by the prop. of the cycluid, &c. is found 
. 363 


14 (E) =24/C2Z K: 1— —= — — — ———— — 
( ) W 3 2 2.4.5 2 1 2.4.0.7 83 : 


3-564 ; — x oy — — 
T4.6.8.5 7 Ke. and hence 2 = 37˙34394 = d, and # = 
1734394. Hence the above fluent comes out 26434˙3 196 
inches = F the content of the caſk, and contlequenily the 


whole content is 187'4774 ale galloas. 
| Anſwer 


11 
8 


» Other ſolutions may be ſeen at Queſt, 278. 0 
Diary Math. Vol. III. 2 


hed 


Anſwer to the ſame by Mr. Rob. Butler (the Propoſer), 


Put 25 F ( the bung diameter) = 20, / R = v1 (the ve 
given difference of the 1 and head); then, by prop. of be 
the circle, &. RS =8, and H= 16 24 (G and RH 15 
being /F, and cutting the ſemicircle X in P and 9 \, bo 


Alſo the 2 (at the center of the generating circle) me 
will be found = 53*139, and the length of its correſponding th 
arc DY = 9*273 inches, which put , and let p = 3˙1416, fee 
S the content, in inches, of the ſolid generated by the fin 
revolutien of the ſpace /b/V F, about LF, as an axis (þ/ and we 


# L being 47), the variable quantities , y, and 2 0, th: 
CP and P/ reſpectively: Then, per the nature of cycloids, fo 


* : 41: 4: = =Ph = m2 (putting 7 = 172544 = mM}, is 
and m +y = the ord. Gh; the flux. of which drawn into 1 
| b+x. == = GF*), viz. mz+y X6+x", will be th 
7 But, by che prop. of the circle. 55 S KA, bb—yy=xx hi 
and — xy = 1 06 being the area of the circular ſeg. PVC); 10 


from which, and the preceding equation, (when the fluents 
are taken, &c.) will be had 7bbz 2⁰ο⁹ R #4 


IIA xX N 2 x 5= =: Whence the of 


Whole content 1 appears to be 1871 ale gallons.— 
It is obſervable, that though the caſſc in the xſt of theſe ſo- P, 


lutions is ſuppoſed to be generated from the revolution of ha 
part of a common cycloid about an ord. TF, and in the ne 
fal from the revolution of part of an infected cycloid around of 


the longeſt ſemidiam. 7 itſelf, yet they exactly agree in 1 


their contents, 


In this manner, nearly, it is alſo anſwered by Meſſ. Vn, 7 
Sewell and T. Todd, © | 


But if the caſk be ſuppoſed to be generated from the re- 
volution of part of a common cycloid round the greateſt 
ſemidiam. TF, then its length need not be given, being de- 
terminable from the nature and other given dimenſions of 
the . cloid, as Meſſ. T. Alen, Edw. Smith, and | 
T. Todd juſtly obſerve, and find, by elegant proceſlcs, the 
'Eontent, in this caſe, to be 135'2 ale gallons. | 


Tt 


* II-, whoſe fluents give 1 = A * hyp. log. 
of vx =I; which, when x = 18˙ 5, will be 3*1989". 


No. 64. 


The Paz QurzTION anſwered by Mr. Tho. Allen 
| (the Propeſer). | 


QuztsTiIONS ANSWERED. a 


It is evident that the body will quit the curve when its 


velocity in direction of the ord. 394 £5: 7 
becomes the greateſt poſſible. | „ 
Let B be the place of the . ml 
body at the commencement of fn 7.4 
motion. Put V the diam. of 21% 2 0 
the generating ſemicir. =-36 Hr OH CN 25 

feet) A and Y Y=x; then, % 3 5 


ſince Bis given = 12 feet, TCLE 
we have, by the properties of © | 
the cycloid, V, and there- 3 | | 

fore J D.= x — x.- Now, ſince the velocity of the body 
along the curve, is to the velocity in direction of the ord. 
as the fluxion of the former is to that of the latter, 


3 _ vill be = the velocity in direction of. 


the ordinate; by making the fluxion of which = ©, will be 

had x =@ += 28's feet. 55 $20 
Put ys = 16 f feet, and t = the time of deſcribing B 1 

then, per the laws of falling bodies, D N * 


Laſtly, when the body ceaſes to touch the cycloid, as at 
P, it will deſcribe a parabolic curve, ſuppoſe PG. Now, 
having given the velocity at P = 345 feet per ſecond, very 
nearly 4 what is found above), and likewiſe the puny 
of the tang. TP, or the ZPTF = 459 47', the diſt. GF 
(ſuppoſing FP TO) will be determined = 12'22 feet, and 
the time of the body's deſcribing PG S 58“. Whence G D 
(the diſt. the body will impinge upon the horizontal line 
T D from the axis / D) will be = 58˙62 feet, and the time 
of the whole deſcent = 3*7069%. | 


The ſame anſwered by Mr. Cha. Hutton. 


Let VBPE be the cycloid, and VL the generating ſemi- 
cir, Suppoſe the body to commence motion at B, and quit 
the cycloid at P, going off, there, in the curve of a parab. 
PG, Draw ED 4 PD. and PD and BMA || thereto, meet- 
ing the femi-circumt. / L WE and 1, producing the _ 

| | 2 3 7M 


LS . 
- 


# 
p + 4 - ” wo FR 
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ESA ten Ri Dong — r ©, APRS 


— 
— 0 » w 


0 — 
25 Ts 


236 Lavirs' DIA IIS. [Rollinſon| 1765. 
of them till it meets FP, 1 DE, produced in O, and upon 
OP deſcribe the ſemi-cir. OP. Draw Ta tang. to both 
the given cycloid / BE, and parab. PG, at P, meeting the 
Jemi-circumf. Oy P in , and DE, produced, in T, and let 
m be L OP, and the points J, 7 and J, C be joined — 


Put A a, VD (= 36) = d, x16rs = 4, and A@2 = x, 
Then, by the laws of deſcending bodies, 2%, x = the ve- 
locity per ſecond, at © or P, in the direction PT or VC, 
and conſequently 2 V xd Ax = the velocity at 
Pin the horizontal direction. Now, fince the body goes off 
at Pin a parab. and the horizontal velocity in a parab. is a 
| conſtant quantity, the laſt expreſſion will be conſtant, and 
conſequently its fluxion =o; whence x comes out = 4 X 


424 (44D). Ao, a =V 1 +d=iBV*>+d =1, 
and VP (= C) = Vadxd+a(=2v/dxa+x>)= 
 ST'613951. Again, per ſim. triangles (putting 4 X 4 + a= 

Ec, and $X J—a = 1g) will be found FT=4g Ve. g, 
and n e geg: Then, per conies, 4 9 (= 40 

=4QDXPO+VD = the parameter of the parabolas 

axis, and Id "gg x 2d +c (= V Fm vx 4" 2g) = an 
ordinate of the axe terminated at the point E of the curve; 

_ alſo, FG Vg+vVctvV2d +c(=2mmn+ord.to point CH. 
| * x4mnx FT): Whence, (putting p = 3'14159 &c.) DG 
 (EFGC+9"+PC=FE + 2C + the circ. are VC)= 
gg += Mc +4/:2d TC +4veg + 13s 4p x degr. in 

LVCD = 59299337, the diitance from the axis when the 


body impinges on the horizon.——Laſtly, to find the whole 
time af deſcent to the horizon. Suppoſe ? = the time of 


deſcending through the cycloidal arc BP, then will {= 
a Vd. „ „T, and, taking the correct fluent 


when x =Zs8), SV x hyp. log. of 4 Vg = 
3199035“: But, for the time in the parab. the horizontal 

velocity being canſtant; and = g V feet per ſecond 
(as found above), d=! Ne +4/2d e (= FC + 
gY:d-") = VM. x d + e Ve 8 — 
535681“ = the time in the ſaid parab. and the ſum of 


theſe two, or 3'734716", is = the whole time of deſcent 
required. 


Ingenious 


No. 64. NEW QuEes TIONS. 257 

logenious anſwers have likewiſe been received from Mcl{- 
th 7 Clipchaſe, Phil. George, R. Hale, Miſs Anna Nicholls,' 
. 7. Robſon, and the Rev. Mr. Im. Smith; but the iſt prize 
= of 12 Diaries, for the ſolution thereof, is fallen to the lot 
1 of Mr. Cha. Hutton, and that of 8 to Mr. Tho. Allen. 


A The Eclinſes calculated for 1767. 


at There will happen only two eclipſes this year, and both 
ft of the greater * the fun; and both kbewife inviſible. 
0 in Great Britain. | | = FD 
X The firſt will be on Friday the zoth of January, near four 
, o'clock in the 2 it will be central and total in the 
0 Indian Ocean, and will be a very great eclipſe in moſt of the 
8 Eaſt Indian iſlands. | I | I 
4 The ſecond will happen on Saturday the 25th of July, 
1 about ſeven o'clock in the afternoon; it will be annular, and 
J wy be ſeen in molt of the Britiſh colonies in North America, 
$ Gulf of Mexico, Welt Indian iſlands, Terra-Firma, in South 


America, and from part of both the Atlantic and Pacific - 


; Oceans. . 
Joun Mrearrr. 


New Qusęſtiont. 
I. QuesT10n 566, by Mr. Tho. Atkinſon. 


Near Lincoln's city a worthy knight doth dwell, 
For wit and valour few can him excel: | 
In the late war his honour there did ſhew, 
How he was to his king and country true. 
The poor to him do cry in their diſtreſs — 
He rights the indigent and fatherleſs; 
friend to arts and ſciences is he; 
n ornament to all ſociety. — | 4 
Ladies, from hence “ declare his worthy name, 
And it record in Diary of fame. | | 
ao EX TYZz = 61) Where the values of av, x, 5, 
i via, Ir +39 + 2WE on, and z ſhew the places, in the 
"Jy +2 +wx= 38, (alphabet, of the letters com- 
| w—4=x; Jpoſing this gentleman's name. 


LP. 
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II. QuesTION 567, by Miſs Anna Nicholls. 
Walking on ſhore, I was ſurprized by the flaſh of a gun, 


at ſea, bearing 8. E. by E. ſeven ſeconds after the flaſh 
1 heard the report, and 4 ſeconds after that I heard: the echo 


from a caſtle bearing from me 8. W. by W: the diltaace of 


the gun and caſtle are required, 
5 III. QuzsTiON 568, by Mr. John Chipchaſe, 


There is a town in lat. 50%, and another in lat. 30%, north; 


_ _ -, and, when it was noon, on the 4th of May, at the iſt of 


of them, the ſun was juſt riſing at the ſecond; *tis required 


to find the lat. of a 8 is equally diſtant from them 
both, and 40 W. o the firſt. by : 2 


IV. Quss rio 569, by Mr. Rd. Gibbons. 


An annuity being forborn five years, at compound intereſt, 
amounted to 500 l. and now the ſame hath been forhorn ten 
years it amounts to 1100 l. Required the annuity, and the 
rate of intereſt per cent. per annum. 


| V. QuesT10N 570, by Mr. Rob. Butler, 


Given the radii of two circles = 6 and 8, and the diſtance 
of their centers = x10 inches; 'tis required to draw a right 
line 19 inches long, through their point of interſection, ſo 
as to terminate in their peripheries, and to determine the 
length of each ſegment thereof, intercepted between the 
ſaid point and peripheries. 


VI. Quxs riox 571, by the late Mr. W. Toft. 


Admit a ſhip can make her way good, when cloſe hauled, 
within 64 8 of the wind, being then at N. N. W. and, 
when ſhe had ſailed on the larboard tack 62, and on the 
ſtarboard tack 75 miles, ſhe is found, by obſervation, to 
have altered her latitude 25 miles, northing; required the 


- 


variation of the compaſs. | 
VII. QuesT1O0Nn 572, by Mr, Paul Sharp. 


There are two places, A and B, in north latitude, whoſe 
leaſt diſtance from each other is = 540575 miles; A the 
weſtermoſt's latitude is more than B's by x09, and the fun 
of both their latitudes is = their difference of longitude; 
required the latitude of each place, with the inveſtigation. 

; VIII. Quss- 


No. 
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VIII. Qessrion 573. by Mr. Wm. Spicer, 
„ | 1 
Given * = y, where x multiplied by 10808. is the | 


fortune of an agreeable young lady; required her fortune 
when y is a maximum. | 


the | , : 
of IX. QuesT1ON 574, by Mr. Samuel Vince, 
m Given ax?y3 =bx®* y* +ox#y® K dio, the equa- 


tion of a curve; to ſind the area and ſubtangent. 


X. Outs Trion 575, by Mr. Tho. Barker, Teacher: of 
t, Mathematics, and Land- Surveyor, at Willett in Suffolk. 


Given ax , the equation of a curve; tis required 
to find the exponent z, and the length of the curve, when 
the diſtance of the center of gravity of a ſolid fornied ' 


7 | 
thereby, from the vertex, is = =, 


XI. QuesT1ON 576, by Mr. Wm. Sewell. 


Required the dimenſions of a cone, which, being ſuſ- 
pended by its vertex, ſhall vibrate as many times in a mi- 
nute, as it is inches in altitude, its content being 1728 ſolid 
inches. 5 | a 1 


. 


XII. QuzsT10N 577, by My. i. Moſs. 


b / 

To inveſtigate a general expreſſion that will exhibit all - 
the different factors, whereby any quantity of ſpirits, of 
any ſtrength above hydrometer proof (“ as 1 to 1, 1 to 2, 
1 to 3, &c. to 1 to 20) being multiplied, the reſpe@ive pro- 
ducts will ſhew what quantity of water will be neceſſafy to 
reduce ſuch ſpirits to any required ftrength under that proof 
(fas 1 in 2, 1 in 3, &c. to 1 in 20). 5 


* One gallon of water and one of ſpirits make 2 gallons bi 


of hydrometer proof. | | e | 
+ One gallon of water and one of hydrometer proof make 
2 gallons of x in 2 under that proof, &c. 


XIII. Quzge 


> 
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2 XIII. Quesr ION 57 8, by Mr. Joſeph Walker. 


Jo determine the ratio of the axes of a ſpheroid, to which 
if the common diagonal rod be applied, in the ſame man. 

ner as in the gauging of a caſk, it ſhall exhibit its tive 
content. SO ny = | 


5 XIV. QuesT1ON 579, by Mr. T. Moſs. 


| To determine the number of fiſteens that can be made 
out of a pack of cards, with the inveſtigation. 


XV. Quss Trion 580, by Mr. Cha, Hutton, 


Let AIB, RISO [ee the fig. tothe ec be two right 
lines, any-how interſecting each other within the circle 
ARBWO, whoſe diameter is 48 ,; then, putting A = 
d, and p, g, r = the coſines of the Ls J, S, A reſpective. 
ly, the general equation of the circle, defined * Al (s) 


and 10), conſidered as an abſciſſa and an ordinate, is 


RET f 
* E 4 3. * wb "5 = 0: Required the demonſtration 


or inveſtigation. - 


XVI. QuesT10n 58 1, by Mr. Tho. Allen, of Spalding, 


| Let Dez be a ſemi-circle [./ee the fig. to the ſolution] 


P a given point in its diameter; to find the nature of the 


curve DE 4, whoſe ordinate EC ſhall be always propor- 


tional to the area DG P, bounded by the right lines D P 
GP, and the circular arc OW. gh +0 a 


"The PRIZB QuESTLON, by Mr. Tho, Moſs. 


The longeſt fide of a trapezium (being the diameter of a 
eircle in which it may be-inſcribed), the diſtance intercepted 
between the extremity thereof and the point of interſection 
made by that ſide and that which is oppoſite, both produced, 
being given; alſo the angle formed at the interſection of che 
diagonal: To conſtruct the trapezium. 4 


Dueſflions 


— 


1 66. QS rens AUS AE 4862 


* 


r — — — of | 
1768. 
5 Oneftions anfeered. 


. ; QuzsTION 566 anſwered by Mr. James Mills. 


de 


19 G may you dwell on earth, immortal Wav, | 
And, when departed, ſhine in endleſs day. © 


it Fampbagus obſerves that this gent. “ is a deſcendant of Sir 


e Cicil Wray, who was created a baronet Nov. 25th, 1612. 

) Anſwer ts the ſame, by Mr. Paul Sharp. 

a By ſubſtituting for ao its equal x +4 in the 1ſt given 
equation, the valne of x will, from thence, be found = 4 


X 57 — 92, and conſeqvently m X 65 — yz; and theſe 
values ſubſtituted in the ad and zd given equations, they 
become 57 - z + 652 -—y2z? zy 2 * 501, and y +Zz 
+1X57—yz X 65 - = 381; from which, by pe. 82 
of Simp. Eſſays, y=1 and z = 23; and thence x = 17 and 
0 S 21, and the honourable gentleman's name is Wray. 


Meſſ. G. Lodge, E. Joner, L. Ker, J. Probert, and 7. 
Roper find the values of w, x, y, and 2 the ſame as above, 
by means of equations of the 5th power with all the terms 
(to which dimenſion the == ſeems natut ally to rife), —— 
t is alſo anſwered by Meſſ. F. B. Ajhton, T. Atkinſon (the 
Nee T. Barker, E. Bayley, N. Brownell, 7. Buddle, 
V. Cave, jun. V. Dent,” Miſs ann Nicholls, F. Nordon, T. 
Robin ſan, M. 2 IW. Stoker, Mrs. E. Suggett, E. Smith, 
W. Smith, S. Vince, and J. Toung. 


Meſſ. T. Bennett, R. Dening, M. Dixon, H. Fry, R. Gih- 
bins, T. Hague, J. Oſborn, Pamphagus, J. Paty, W. Rawle, 
and Watſe 


2 
4 


E. Reed, A. Rowe, W. Sewell, an n of Grawcrook, 
haye likewiſe anſwered it. | 


II. Qus 3* 
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. II. Qurs 10 567 anſwered by Mr. W. Spicer, : fn 
4 "RES WI 

Cons TRV c. From the AC PP, having its C Pie 

30 (the ſum of the given bearings of the _ | c 

gun and caftle), and the containing fides 7 * 


PG, PD e ual to 7 x 1142 and 7 + 4 * C5 : 
142 reſpedively (1142 being the number SON 27 
of feet ſound paſſes over in 10, and draw 


. . 18 1 b 
the right line GC, making the Z CGD. =. £ _ 
= ＋ D; then, P being the place of ſphe 
obſervation, and & the gun, C will be the place of the 2 


caſtle required: For, CG being = CD (per conſtruc.), 66 | 
+ CP will be = PD (the given diſtance, by conſtruclion) (rhe 


,, Carcura, In the AGPD, the two ſides PG, PD, and il fe 
included angle being given, the £ D is found = 25 18” 157, 19 
and its double, viz. the £ PCG, is = 50® 36' zo“; then, 
in the A PCG, all the angles, and the fide PG, are given, mY 
to find GC = 95564844 and PC = 3005*'5156 feet. And in | 
this manner, nearly, it is alfo conſtructed by Nugo Dargnar, 5 
but Meſſ. Fa Chipchaſe, W. 1 Horne, Pamphagus, 7. * 
Paty, E. Reed, and W. Wales, after deſcribing the K DC de 
nearly as before, biſect DG with the perpendicular EC 
meeting PD in the point C, the place of the caſtle required. 


Mr. V. Sewell obſerves that the point C aforeſaid, will N 
in the periphery of an ellipſe, having its foci in P, 6, D 
and tranſverſe = PC+GC,-as from the well known pro- N 
perty of that curve is manifeſt, N A 


It is tikewiſe anſwered by Meſſ. F. Adiiſon, F. Ainſworth, 


Tho. Barker, M. Cave, W. Dent, W. Dixon, R. Gibbons, T. 8 
Hague, E. Jones, G. Lodge, Miſs A. Nicholls (the propoſer), 

F. Probert, I. Rawle, T. Robinſon, J. Roper, P. Shar, 
C. Smith, E. Smith, M. Stoker, Mrs. E Suggett, T. Tos, \ 
S. Since, H. Watkins, jun. Watſon of Crawcrook, and J. I 


Young. 


| III. QuesTiON 568 anſwered by Mr. John Roper, 


Let P repreſent the north pole, Z the zenith of the place 
in lat. 30%, 4 that of the place in lat. 50, © the ſun in the 
boriz. HR of the former, and the merid. Pb of the latier of 
them, on the day propoſed, d the port required, #2 the 
equat. interſecting HR in the cent. of projec. C, Za, Pd 
two arcs of great circles interſecting each other in 2, oe 


im another arc . Za, which 
will biſe& it, as Z d is = ad, 
per queſt, Then, in the right- 
angled ſpherical A C ©, are 
g'ven b© (the O's declin.) = 
15% 58', and the (O (the II 
comp of lat. of the place Z) = | 
\ 69%, to ſind C= 7 355 whence 
Fay X6 (or the £ A of of + „ 
is = 99 z ok!: And then, in the Soo | Q 
ſpherical A Z Pa, the ſides Z p, 


the Wl > with their included 7 7 being given, Za will be found 5 
aL 


60 73 4 39, and the £ = 639 134. Now, the LaPn 
n). (the weſtward bearing of the merid. of the required port d 
and from that of tbe place a) bting given = 40® (per queſt.), in 
the AaPn are given two angles with the inte acent fide 


A | 
8 2; whence the ſides P, xa, and the £ Pna(=£danm) 
en, ere found = 35 12/ &, 249 31' 187, and 84 34' 251 reſpec- 


rely; and conſequently in the right-angled ſphe rical 
Admn, n (= I Za— na), and the (mud being now 
known, Au is, from thence, found = 66 2' 49”; to which 

D(7 adding up, and ſubtracting go? from their ſum, the remain- 

eder 11 14˙)53;“ ſouth, will þe the lat. of the port required. 


And in this manner, nearly, the anſwer is alſo given by 
ill Meſſ. T. Barker, J. Chipchaſe (the propoſer, V. Dixon, j 
G, Dymond, R. Gibbons, E. Ys, Miſs Ann Nicholls, 7. 
o- Neordon, Pamphagus, J. Probert, R. Pulman, T. Robinſon, 
A. Rowe, C. Smith, and V. Wales. .- 


Meſſ. F. Ainſworth, F. Buddle, J. Dalby, W. Rawle, P. 
Sharp, V. Spicer, and J. Toung anſwer it algebraically. 


IV. QutsT1oON 569 anſwered by Maſters *s Paty and 
J. Oſborne, Youths of abaxt 13 Years of Age, at the 
Mathematical Academy, Briſtol. 
Let x = the annuity, y = the amount of x1. in one year, 

a = 5c0, 99 = 1100; then, by the doctrine of compound 

intereſt and annuities (ſee Note, p. 350 of Donn's Arithmetic) 

ay —4 __ My—m,_ 1 „ 

7 * 1 . and conſequently (purring ;- 

1 S e, and = 2242) —3 ny* = c; Whence (com- 


p'eating 


— 


* 
7 
7 : 
950 
ö | 
- = 
*% 
! 
| * 
1 
4 
# 
. 
i 
1 
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th 


| s * 

pleating the ſquare, &c.) n K van —c = 

' 2037137 &c. and the rate of intereſt = 31. 148. 31d. per 

cent. per annum, and the annuity required = 921. 168. 164d. 

And thus it is alſo anſwered Oy Meſſ. J. Addiſon, T, 

Barker, J. Bennett, T. Boſworth, NM. Brownell, J. Buddle, 

' Dalby, Nugo Dargnas, W. Dent, W. Dixon, F. Dymond, 

Hague, E. 2 G. Lodge, J. Nordon, F. Probert, IW, 

Raaule, T. Robjnſon, F. Roper, A. Rowe, . Sewell, P. 

Sharp, C. Smith, W Spicer, W. Stoker, T. Todd, S. Vince, 
and J. Young, very nearly. a | 


| Pamphagus obſerves that © ſince the annuity forborn ; 
years amounts to 5ool. and when forborn 10 years to 
* zx001. it is manifeſt that the intereſt of 500 l. for 5 years 
s muſt be = 100]. Therefore the rate per cent: will be eaſily 
5 found = zl. 148. 3d. 219; and thence, by a well known 
© theorem, the annuit y =921. 168. 10 d. 2:76,” And, from 
this conſideration of the matter, Meſſ. Fer. Ainſworth and 
M. Jales have likewiſe anſwered it. 


. Qursriox 570 anſwered by Mr. Wm. Cole. 


ConsTRUC. Upon. Ah (the right line joining the centers 
of the given circles interſect- PP 


ing each other in I) conceive a C 40l 
ſemi- cirele to be deſcribed, and 7 + 
apply therein, from either 4 or V 


B, the chord AC =, (half tge 1 
ven line), and parallel thereto - 4 A AT 
Ke FG be drawn through /, ter- | 


minating in their peripheries, and it will be the line required. 


DM ONST. Through C draw BD, and parallel to it, AF, 
meeting FG at right angles (by 31. III, and 29. I. Euc.) and 
wo | biſecting 


—__ 


* The value of y is here brought out by mcans of a quadratic 
equa. without any neceſſi ty, for it naturally becomG$s a ſimple one, 


thus : Divide the numerators of the terms of the given equation 
(2 — n | 
0 


— 22 


7 —1 ) both by '3— 1, and the denominators by 


Lg — TI, &c. and you have ys +2 ==; hence „ V. | 


"> 
m 


" 


— 
— 


5 
Joes 6 | 
Vg ren. a 8 
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biſecting the chords JC, IF (by 3. III. Euc.), and then FE 
+ DG will be = ED SAC (= g's, per conſtruction), and 
conſequently FG =2 /C=19, SHEN GT 
'CALCULA. Join the points J, 7 and B, 7: Then, in the 
A Al the ſides being given, the £ Al is found S 36 
ad 5! 12”; which taken from the £ ABC (found = 919 48" 38", 
W {rom the right-angled A AC) leaves 34% 56' 6" = ID: 
Whence, from the right-angled ADB, is found ID 
4.5811; and therefore the ſegment in the greater circle is = + 
91622 &c. and that in the leſſer = 9'8377 Kc. inches ——If 
the chord AC be inſcribed the other way from B, the con- 
15 ſtruction and method of calculation will be the ſame, and 


to the ſegment in the greater circle will, in that caſe, be found 
by = 15*1681 &c. and that in the leſſer = 358318 &c. 
uy | 


Wn Meſſ. F. Ainſworth, R. Butler (the propoſer), T. Boj- 
om avarth, F. Buddle, F. Dalby, Nujo Bargnas, J. Dymond, 
nd N. Gibbons, C. Hutton, E. Fones, Miſs Ann Nicholls, Pam- 
phagus, 7. Paty, R. Putman, A. Rowe, W. Sewell, and M. 
Wales conſtruct it in this manner likewiſe, very nearly. 


Algebraic Solution to the ſame, by Mr. John Addiſon. 


97 Put FG (= 19) a, AI SG) = 1B, B I(=8) Tc, and 

| x=FT; then will /G = a—x, and (per 3 Euc. III.) ETI 
L ir, and ID AX a = x. Then, the ſides of the triangle 
41} being in the ratio of 3, 4, and 5 (per queſt.), the angle 
Al, oppoſite the longeſt of them, will therefore be a 
night angle, and confequently the right-angled As A © 7, 


ZD1 ſimilar ; whence 46 (47) : K EI) 4e(B1) 5 


| : ' * 5 | —— — þ 

= BD, and (per 47 Euc. I.) 2 ＋T TN 4— * Scl, or 
(in numbers), x* — 13*68 x * 378; ſolved, x (FT), = 
98375, or 3'8423; and conſequently /G = 9g'1625, or 
15'1577, &c. > ae 7» | . a 

In this manner, nearly, it is alſo anſwered by Meſſ. T. 
Barker, . Dixon, 7. Prohert, M. Rawle, T. Robinſon, J. 
Reper, S. Vince, and F. Toung. 1 


1 ” 
* 
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VI. QuesT: ON 571 anfwerid by Mr. J. Chipchaſe, b 


Cons rRUcriox. From P, the port ſailed from, let the 
right line P be drawn to repre- ah . 
ſent the magnetical or erroneous 
- meridian. Make the £ NPT = 
41 and the £ PT A = 3 points, 
taking PT = 6z miles (the diſt. 
run on the Jarboard tack), and 
TA = 7; miles, the diſtance on 
the ſtarboard tack), and on the 
, right line joining the points 4, P 
deſcribe a ſemicircle, and inſcribe 
therein the chord PC'= 25 miles 5 875 . 
(the given difference of lat.), and PC will be the direction 
of the true meridian, AC the departure, and the £ NPC 
the variation required; the demonſtration of which is evi- 
dent from the nature of turning to windward, &c. 


CALCULATION. In the A APT are given PT, TA to- 


gether with their included angle, whence A is found = 

41*6694, and the (APT = go? 291, nearly; from which 
take the Z APC (found = 539 8', from the right - angled 
AAC) and the remainder 3799 214 (= £CPT) taken from 
the £ V7 (= oe 37, per conſtruc.) leaves the £ NPC 
= 139 154 the variation required, which is weſterly. 


In this manner, nearly, it is alſo conſlruted by Meſſ. 7. 


Addiſon, T. Barker, T. Boſworth, J. Buddle, 7. Dally, 


W. Dixon, R. Gibbons, C. Hutton, E. Jones, Miſs Ann 
Nicholls, Pamphagus, J. Probert, W. Rawle, T. Robinſon, 

7. icoper, A. Rowe, Mrs. E. Suggett, H. Watkins, jun. 7. 
Toung, and . Wales. . 


| Meſſ. V. Spicer and W. Szoker have given neat algebraic 
ſolutions to it. Ky 5 


VII. QuesT1ON 572 anſwered by Mr, W. Wales. 


Put c = coſine of 10 (the given diff. of lat. of the two 


places), @ = coſine of 56 45' 2” (their pe. neareft diſt. 
and x = coſine of their difference of longitude require 


(rad. = x); then, the fine or coſine of the ſum of two arcs 
being every where equal to the fine or coſine of the ſum of 
their complements, the coſine of the ſum of the co-latitudes 
of the ſaid places will be = x (per queſt.); and (per Simp. 


Frig. prop. 27 p. 74) 3 21x (the yerſed ſine of 
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* 


1 ee © TIS 4 7 
| 3 1 > 
fuent ® thereof E „ 2 4 2495 26 
9c 17606 35c> .35c3 


+ 1557 will be the length of the curve required. 


Meſſ. J. Ainſworth, T. Allen, 7. Barter (che ropoſer) 
5 Bennett, T. Boſworth, N. Brownell, T. Todd, W. Rawle, 
V. Sewell, N. Spicer, and S. Vince anſwer it in the ſam 


» + 


manner, very nearly. | 
* Sec Simpſon's Flux. art. 84. | 


Xl. Que 31101 576 anſwered Mr. T. Todd. 55 


on Put c = 31416 (the circumference of the circle whoſe 
„diameter is 1), 7 = 1728 (the given ſolidity of the required 
1 cone), x S its altitude, y = the rad. of its baſe, and p = 

59'2 inches (the length of a pendulum vibrating ſeconds); 


* then (per P. 225 of Simp. Flux.) — - the diſt. of the 


h center of oſcillation from its vertex (or point of ſuſpenſion), 
d and (by the doctrine of pendulums, their lengths being in- 
N yerſcly as the ſquares of the number of vibrations made by 
3 2 „ er [5g 

them in the ſame time) * (the ſquare of the num- 
ber of vibrations performed by the cone in 1') = xx (per 
queſt.); from which, and the equation 7c xy =, is found x 


— I 


©. ww „ s * 


{= 4500p — 2 50 = 56˙039 &c. and y (= N = 5*446- 
&c. inches. | 2 
F ER SN 
cone, in inches; then pp xyy , Ad (per pa. 239 of Emer, 
Flux. 1K edit. DER = diſt. of the cent. of oſcillation 
from its vertex, or the length of a pendulum iſochronal to 
the cane: Whence, * CEL being = the time of one 

vibration, 97 e x 2 8007 F x, or x Wa 2 

60 (per queſt.); from whence, and the n e 
x Comes out 3 56*0394 &c. and y = 5*4264 &c. inches. 


oy 


Aaz. 
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In the ſame manner as above, nearly, the anſwer is alſo 
iven by Meſſ. 7. Addifſen, 7. Ainfworth, T. Allen, J. 
Barker, J. Bofworth, M Brownell, J. Buddle, W. Bauer 
M. Dent, MW. Dixon, E. Fones, . W. Naaole, 7. 


Robinſon, W. Sewell (the propoſer), 


Smith, E. Smith, 
S. Vince, and W. Wales. 


XII. Quzs Trion 577 anſwered by Mr. T. Moſs, 


(the Prepoſer). 


Let ſuch a quantity of the ſtrong ſpirits (i. e. 1 to 1, f to 

u, I to 3, &c.) as one gallon of water will reduce to hydro- 

meter proof be = a, and the quantity when 10 end 25 

(viz. O = @ +1): Moreover, let ſuch a quantity of hydrom. 

proof as one gall. of water will reduce to the lower ſtrength 

* e. f in 2, 1 in 3, &c.) c, and the quantity when ſo re- 

duced d; alſo, let the required quantity of water neceſ- 
ſary to reduce one gallon of the ſtrong to any given ſtrength 


under hydrom. proof = xz — Then, I: c:: 1＋ u: 32 


4 


S the quantity of dydrom. proof ſpirits in 1 + X quantity | 


{or in one gallon of ſtrong); but a; 6 : 1 (f. e. one gall. of 
| 2 ; FOTO. 
ſtrong ſpirits) : Oz whence — and x = r 


Gex. RurE. Let ſuch a quantity of the ſtrong as one 
gallon of water will reduce to hydrometer proof, be mul- 
tiplied by ſuch a quantity of the ſtrong as one gallon of 
water will reduce to the given ſtrength under hydrometer 
proof: Then let the product of the two quantities ſo re- 
duced be divided by the former product; from the quotient 
ſubtrack. unity, and the remainder will be the required factor 
for 1 any given quantity of ſpirits above hydro- 
meter proof, in order to ſhew the quantity of water neceſ- 
fary to be added to make them of any given ſtrength below 
that proof. | i 

Suppoſe, for example, ſpirits of r to 3 were to be re- 
duced to x in 7 (i. e. to export ſtrength): Here a=3, b=4, 
s, and d =; therefore, by the above rule, 5 — 
| Y \ . 

= _ — 1 (= 1'5555 &c. — 1) = *z35 &c. the required 
factor. 9 | | 


NoTe, This prob. will be of great utility to perſons con- 
cerned in trying the ſtrength of ſpirits by the hydrometer. 


Meſſ. F. Ainfworth, T. Barker, and E. Jones have like- 
wWiſe ſent anſwers to this queſtion, 
Wo XIII. Qures- 


Han am 7 > <a we 


: "oy 
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their diff. of long.): Whence, by reduction and putting Wl 


15 1-02 25, there reſults x V +2@—c +5 234199, 
7. the nat. coſ. of 0% and fo the latitudes are 40% and 30. 


Rut x may be either affirmative or negative, and conſe- 
quently the ſum of the lat. of the two places either 20%, or 
its ſupplement to 180%; Kc. e Og 
1 This queſtion is alſo 1 anſwered by Meſſ. 7. 

| Ainſworth, T. Barker, V Dixon, R. Gibbons, Miſs Ann - 
Nicholls, Pamphagus, W. 8 T. Robinſon, P. Sharp 


hy (che propoterh M. Spicer, Mrs. E. Suggeit, S. Vince, and 
vl $ L OUNS's | | ; g 5 9 . 5 
th VIII. Quss riox 573 anſwered by Pamphagus. 
e- | 3 
1- Would you the lady's fortune know, 
th Look down, and you will ſee't below.“ 
* | 937]. 138. id. 
ba | | The ſame anſwered by Mr. N. Brownell, 

2 . . : I Gs x 9 8 3 is, 
g The given equation being -] =y, put » 2, 12 
| 1 r | "IN 
, byp. log. of 7 and m 043429448, and then 22x" (= 
— X | 
. log. of y) is a max. (per queſtion). In fluxions, 22x” + 
g 2 x =0, or =} X * E TANZ * x=0 (becauſe 


2 = by the nature of logs.); whence z (= hyp. log. 


of — 2, and 05790593 (=) is = tabular log. of 25 
] xT 3 3 xT 


or the log. of x = lug. ot 0's — *5790593 X 3 = 79720921, 

and the natural number anſwering thereto is 0*009377608; 
which multiplied by 100000, gives 9371. 158. 24d. = the 
lady's fortune. | W 


Meſſ. J. Ainſwarth, T. Barker, J. Bennett, J. Buddle, 
4 Dalby, V. Rawle, T. Robinſon, F. Roper, NV. Sewell, 
. Sharp, E. Smith, W. Spicer (tha propoſer), and S. Lines 
have alſo anſwered it in this manner nearly, and bring out | 
the ſame concluſion. . | „ ; | 


Aaz X. Quzs* 


2 LAD 1E 8˙ Draa! * 8. | CRotlinſor] 11768. 
2 Qussrion 574 anſwered by Mr, J. Leader. 


Subſtitute vx for y in the given equation, and it becomes 


av? N = by: x!9 cu — x11 + dulox lo; and 


thenoe x = due + cus — av3 + 35, y (= vx) = 


M0"? + ov? — 4. + bs, and conſequently yx (the 


fAuxion of the area = av! + cv? — av*.4+ ou X 


xodu9y +6cv5v —3 av*v +2bvv; and the fluent 27d u 
+ r3cdv7 — Ttiadwd + Fr X 1264 +.6c* X v3 — 

, 4 ET ATP -2- 3 7 ; z if > 
Wraou'9 + $3ov9 +Ja%y7 — Fabus + xpb*v5 —f is 
the area required (/ being the ſum of the coefficients of the 
powers v). — Then, from the given equation in fluxions, 


{by tranſpoſition, diviſion, and multiplying by) is had oy 


g 753 1 0 ü 
= re eee, the fubtangent 

„ — $þx79* + 7ax%y* —acxy” | 
required. Ges 


Anſwers to this queſtion have alſo been received from 
Meſſ. 7. Ainſworth, T. Allen, T. Barker, Pamphagus, T. 
Robinſon, W. Sewell, P. Sharp, and S. Vince (the propoler), 


X. Qursrion 575 anſwered by Mr. Pamphagus. ; 


2 2 1 
Since y9 = ax”, y* willbe=a9x 9, and (by page 204 
ws, | 5 HH 
— 1 


i | flu. of x? * 5 +0, 
ki Flux.) the F x = the 
| flu. of x? x 1 75 
diſtance of the center of gravity of the ſaid ſolid from its 
Vertex, which (per queſt.) is = 54x; and conſequently 
7 = 8,——Having thus obtained the numerical value of , 


we ſhall, in the next place, have (putting — c) 


64427 


Vice S the flux. of the curve's length; and the — 
f * a uen 


Dre, 


ao o „ „ „ een nee e Wee 


E22 


No, 6s. QVEST1ONS ANSWERED. 1 
Card. Combination. Card.. Combinations 
$,3,332.130 4.6.4.6 : 576 4338$,2,2,1 4.6.6.4 | 576 
" $,3,3,T,T,T0;0, [4.6 24 4,3,3,2,1,T7,T 4.6.4.4 
5.3,2,2,2,1 4.44.44 256 2,1, 2, 4.4 
5.3, , , , 1 4.4.6.4 384 4,3, 2, ,,, 1 4.4.46 
52, 2, , % %% 244, 3, 2, 2, 1, I, I, 1 [4.4.6 
52,2, 1,1, 1,114 5 16 4,222,211, 1,1 44 
4,4, 4,3 144 I6| 3,353,35%T 4.4 
474,42, 1 1.4.4 | 64 3,3,3,3, 1, 1, 1 
4, 4,4, , I, 44-4 16 353,3 2%, 2 [44 
4,4, 3,3, [6.6.4 144 3,3,3,2.2, , [46.6 
1 434433332 6.4.6 1443,3,3,, 1, , 1,1 [4:4 
= 4.4,3, 2, , 6.4.4.6 3763, 3, 2,2, 2,2, 6.4 
44,3, 1, T,, [6.4 ][ 243,3, 2, 2, 2, 1, 1,1 [6.4.49 
- 4,4,2,2,2,1 6 4-4 96 3.2,2,2,275751,1 : 558 
- 4,2,2,T1,T7,T 16.6.4 1444 — — - — 
L ME x 4.44 : 6a The number ſought 17264. 
a 43,3,37,T7,1 14.4.6 96010 | 8 
Mr. 7. Pike has alſo anſwered it very mgenieuſly by a 
different method. Mr. . Barker and Pamphagus anſwer 
' it from p. 520, 52T, of Birks' Arithmetic, where, they in- 


„ 


form us, it 


it is calculated by Major Watſon 


ber found to be 17264, or 33528 holes. 


dr = 
17 


rallel lines 4 


and y IR (per 
AB; "© #4 


= 3 Laſtly, 


ſition of ratios) 1: 4d :: 
DE, and,D R = DE = 
= +RO (cor. 2, 3. Simp. Geom. 2d 
edit.) Ide Epx; 10 =» Xx 


=-px 


15 
RS EO ge 


(21,3) yxy d = 2px = x x dr x; which, properly 
ordered, gives yy = dgy = 2pxy—drx+xx=o0o, a ge- 
neral equation; the upper ſigns of the 2d and zd terms ob- 
tuſe and the lower ones when 


taining when the . 


the £7 is obtuſe, and when they are both acute, the two 
affirmative ſigns take place. But, if A B be drawn 


is 


, and the num 


XV, QuzsTion 580 anſwered by Mr. W. Wales. 


Draw AD, CE LOR ( being the ce 
and let the points V, B be joined. 
Then, 4 being = the diameter 
AW, p, q, r' = the coſines of the 
angles I, &, A (to rad. 1), x= AZ, 
en:: 

1 , An 
Pf (becauſe of the pa- 
CE, and by compo- 


at. of the circ.), 


dq + 2px, and 


on the 
other 


i 
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other fide of the N AW, the ans apt. wall. be obſerved 


mn every caſe. 


Cox. 1. If 4B coincides with AW, p, = r=radin: 
- the equation, in this caſe, is}yy 40 = 245 40 
+. Xx h. 


Cor. 2, When OR is Fl AW," q iba; and the equa · 


tion becomes yy = 2p*y —drx+xx=0. 


Cox. z. Laſtly, when both 174 ſuppoſitions take place, 
the expreſſion ecomes yy — dx + xx = 0; the common 
equation.——And in this manner, nearly, the anſwer is alſo 


4. 75 en oY Meſſ. J. 2 eee W. S 2 and 


1 to the ſame by Mr, Cha. Hutton (the Propoſer). 


put 2 = AB, and 7, 1, and c = the fines of the Cs I. §, 
and A (the reſt the ſame as above); then (by rrigonom.) 


ex = /Sandexn” = AS; and (by the prop. of the 
circle. OS being = AS Xx SW X RS = A * 


4 rA K ee " and O1X1R= AIXIB) 


nx”? ae xn X Tera 3 rn! Xx 75 2 
xX *r: But a = dr, 5 777 — p=cn=—4r; 
when 3J3+dg „ —arx) 
ence, by ſubſtitution, +2px57 +xx Jo 

con · i. Hence, y -r V en. 
Con. 2. If y=0, then xo, or =dr(= AB) as it ought. 
Con. 3. If x o, then y=o, or - dg. 
Cox. 4. If x AB Ar, then y go, or =—dxipr FT. 

Cos. 5. If either S or I be an obtuſe angle, the ſign of 9 


or p muſt be changed wherever it is found. ¶ can never 
an obtuſe angle, and therefore r is always affirmative. 


Co. 6. If A be on the other fide of 4, the ſigns of þ 
and g will be changed. 
We 7. If AB coincides with A, then r=1, p=q, and 


| wn, pen an equation is y+dqy+2ax3y—dx+xx=0; 
which, when S = a right angle (q being then = o) becomes 
barely dx xx, the common equation to the circle. 


| XVI. Quezs* 


No. 


— — 
— —— 


LE NO OO en” We » = 


« 


=, 


10.6. 'QvtsT1oNns ANSWERED 34 
vn. Ae enn anſwered by Mr. Rd Gibbons. | 


As this queſt, refers to the common diagonal rod, I ſhall 
take my example therefrom, where, againſt 22 inches, is 
29 wine gallons or 6699 cubic inches. Fhen, putting 2x = 
the diameter and 22 = the axis of the required ſpheroid, 
xx + 22 will be = 22* (per 47 Euc. I.), and 41888 xx 2 (the 
ſolid content of the ſpheroid, in inches) = 6699 (per queſt.). 
Whence. (x x being exterminated) 4842 — 2 = 15992647: 
Reduced, z a; and thence x =8*g17, and their ratio 
(or the ratio required) is as 2˙25 to I, or as 9 to 4. 


Meſſ. 7. Addiſon and F. Young have alſo anſwered this 
queſt. very ingenioufly, and bring out the ſame concluſion, 


The ſame anſwered by Mr. Joſ. Walker (the Prepeſer). 


Let the content of a ſpheroid (in inches) be denoted by #2, 
its correſponding diagonal (on the gauging rod) by d, and 
the ſemi- axis, on which the ſpheroid is ſuppoſed to be 
generated, by x (p = 3'14159 &c. Then, by the known 


——— ͤkü—ñ 4 4 D X 0 0 = py * 
theorem, 4d — xx X —— gaz; which is a general equation. 


Now, let a, for inſtance, be interpreted by 60 ale 2 
or 16920 cubic inches, and d the correſponding diagonal 
(nearly on the rod), by zo inches; then, the above equation 
becomes goox - x3 (= 16920 +7 X 4p) = 4040*I1165 : Which 
having 2 affirmative roots, we therefore have x 27.425 and 
4'61, nearly; being reſpectively the ſemi-lengths of the ob- 
long and prolate ſpheroid : Whence (dd — 'x x) the ſemi- 
diamenters thereof will be 12-16 and 2964. Hence it ap- 
pears that the axes of every oblong ſpheroid, whoſe content 
may be truly obtained by the common diagonal rod, mult 
be in the ratio of 12'16 to 27'425, but thoſe of the prolate 
one, as 4*6r-to 2964, very nearly: Which ratios agree with 
thuſe in Moſs's Gauging, pa. 197, and are a confirmation of 
the truth of the author's principles, with reſpect to the vaſt 
comprehenſiveneſs and utility of the diagonal rod. 


Pampharus thinks this queſtion is ſolved in a manner ſuf- 
ficiently Tcientifical in Moſs's Gauging, pa. 197, he ſays, : 
"excepting to ſuch as are reſolved to join in op.nion with 
the doughty reviewer of that excellent treat ile, and pro- 
abunce ſuch a thing impoikble, | 


F: | XIV. Quzgs 


*» 
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XIV. QuisTIon 579 anſwered by Mr. H. Brown ( 
the Tower), Mr. T. Moſs (the Prepoſer), and Mr, 


Card. C ieee Cards. Combination: Let 
10, 16.4 6473,22, 4.4. 6. 4 
10, , © 16.4.4 2567, 3, 2,1, . [4.4.4.4 
10, 3, 2 16.4.4 256 7,2, 2, 2, 2 | 
10, 3, 1, 7 16.4.6 384 | 7,2, 2,2, 1, 446 
10, 2, 2,1 16.6.4 | 384 | 7,2, 2, 1, ,, 1 4.6 
10, 2,1, , 1 16.4.4 2566, 6,3 6.4 
9,6 4-4 I6 | 6,6,2,1 6.4.4 
9.551 4.4.4 64 6, 6, 1,1, 1 6.4 
9,4, 4.4.4 64 | 6,5. 4 4.4.4 
9.4, T, 1 4 4.6 96 | 6,5, 3, 4-4-4-4 
97373 4.6 24 | 6, 5, 2,2 4.4.6 
9,332,k 4.4.4.4 | 256 | 6,5, 2, 1, 1 4.4.4 6 
953,15, 1, T 4.4.4 64 | 6,5, 1, 1, , f 4.4 
927252 4:4 16 6.4441 4-6 4 
9,2,2,01,0 4.6.6 144 6,4, 3,2 4.4. 4.4 
9,2,1, 1,1, I 4·4 166, 4, 3, 1, 1 4.4.4.6 
8,7 4-4 16 || 6, 4, 2, 2,1 4.4.6.4 
8,6, 1 4.4.4 64 6, 4, 2.7, 1, 1 4.4.4.4 
8, 5,2 4-4-4 64 |; 6, 3,3,3 4.4 
8,5, 1, 1 4-4-6 96 || 6,3,3,2,7 4.6.4.4 
8.4,3 4-4-4 646,33, 7, l, 4.6.4 
8,4, 2,1 4.4.4.4 | 256 6,3, 2,2, 2 _14-4-4 
8,4, 1, 1, 1 4.2 4 646,3, 2,2, ,, mu 4.4.6.6 
8,3,3,1 4.6.4 966, 3,2, 1, 1, T, 1 4.4.4 
$,3,2,2 4.4.6 96 6,2, 2,2, 2,1 4.4 
8,3, 2,1, 4.4.4.6 3846, 2,2, 2, T7, 1, 1 4.44 
8, 3,1, 1, , 1 4.4 16 | $9595 5 
8,2,2,2, 1 [4-4-4 64 5.5, 4, 1 16.44 
8, 2,2, 1, 1,1 4.6 4 96 5.5, 3,2 6.4.4 
7,7, J 6.4 245,5, 3, T, 1 6.4.6 
7,6, 2 4.4.4 645,5. 2,2, f 6.6.4 
7, 6, 7, 1 5 'o0 © 96 $,5,2,X,1,10 6. 4:4 | 
"73553 4.4.4 64 5, 4,4, 2 4.6.4 
7,5, 51 4.4.4.4 256 5, 4,4, 1, 1 4.6.6 
7,5, 1, I, 1 4-4-4 645.4, 3,3 4-4-6 
7,4, 4 4.6 245,43, 2, 1 4. 4+ 4·4.4 
7,4, 3,1 4.4.4.4 256.43, 1, I, 1 4-4-4-4 | 
7,4, 2,2 4.4.6 965, 4, 2, 2,2 4.4.4 
7,4,2, 7, 1 4-4-4-6 | 384 | 5,4,2,2,15 4.4.6.6 
7,4, 1,1, 1,1 [4-4 165,4, 2, , 1, 1,1 44.4 
753,3, 4-6.4 96 5,353,371 4 4-4 
*22333 209k 4.6.6 144 57373272 4.6.6 
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XVI. Quss rio 581 anſwered y Mr. T. Allen 
| (the Propoſer). 1 


Let DGB be any curve meeting the axis DB in B, and 
et P be a given point in that axis, | | ; 
Then, putting the abſciſſa DC = 

x, ord. CG w_ Fs and DP = a, 4 II. 
FE 


- 
the fluxion of the ſpace DG. 
— 67 _ 8 7 gn 
putting D © (rad.)= r, ='S, 
ind the are: DG = 2, we ſhall 
. mad + Ad. 2 x * 


— 
- 


Mn. 


— . | | 
. Ä 
24/237 XxX —XX 2 3 . 
* is the area of the ſpace DGP. If therefore this area be 
to the ordinate EC in the conſtant ratio of x to , the or- 


dinate itſelf will be = X rz r. 


— * 


Cox ROT. Suppoſe = 2, and draw DH paralle] and 


o . ho WEN" 1 
EH LCE, then will rx2 + qzy=—— EX Xp abs þ 
flux, of the ſpace E DH; whoſe fluent is ar * z—y + t 


3179 —— XZ31"Z, And therefore the area of E DC 


vill be = r2x +4gyx+arx3—z +t$qrx2=3; 
; RO xarerr angry non 
which, when x = 2r, becomes = N 


che true area of the whole curve DAB. 


Anſiber 


1 * 
— - * 


— 


This expreſſion is no more than the ſum of the tws values of 
the ſector OG Tr, and ADPC=L gy, as given by the 
common known 1ules; and therefore all the fluzionary proceſs 
from the begianing of the ſolution to this ex preſſion, is quite need» 


ls, and may be omitted. 
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5 Anſwer o the fame by Mr. Cha. Hutton, 


Let 9 be the centes of the gigen DGB, atid draw 
G. Put r=D2 (= 2G = 9B), d = Yb, and u = 

the ſemicir. DGBD the area DE 
7 Then, it is eri⸗ 


— * 7 


2 


dent that EC =( D b arc DG = 


dN XG. N as Þ is below or above 2. 3 
Con. 1. If P coincides 175 QL, d=0, and: then EC 
Irn XD. 
Cox. 2. If P coincides with B, then ES = 7, and EC= 
zr DG +CC. - . 
Cox. 3. If P coincides with D, 4 * and hob EC 
 =4rn. N DG — GG. 1 
This queſtion i is Iikewifs CIS by Meſf. 7. . 


- Bennetts F. Buddle, . Plus Minus, IW. Sewell 
Todd, and S. Vi Gage. nus, ewe 


The Prize See 9 by Mr; W. Wales, 


ConsTruc: From O, the center of the' ee 
ſemicircle, draw the radii 5 ES a | 
C, OD, making with each 40 


other an angle = = twice the by „ 
complement of that formed DEN | 
by the diagonals at the nn elf 1b / 

point of interſection, and F D 
through O draw BE, meet 71 7 — 


ing nd circumlerence 

in B and the right line, Joining the points C, 2 ro- 
duced in E, ſo that AH may = the the p intercepted Ph 
age then, Join the points B, C and * and the thing 
A 


DEMONST. Let the diagonals 4C, D be drawn; inter- 
ſecting each other in P. The Z {CB (PCB), being in a 
ſemicircle, is a right angle; whence the PB is the com- 
plement of the P, =half the £ D OC (Simp. Geom. 10. 3. 
2d edit.) ——The method of calculation, from chis conſtrue. 
Is extremely obvious and caſy. | 


C unfiructi 


— oo << rk... I © - 


XI > SY - 


4 


70g 


8 


No. (6. Ectiyszs. : 257 
ConsTRUCT1ON 70 the fame by Mr. Tho. Boſworth. 


Deſcribe the A ECO, having the C S the given angle 
to be formed at the interſection of the diagonals, the fide 
0C=+ the given ſide of the trapezium, and the fide G E 
= + the given diitance to be intercepted, and with the 
radius OC deſcribe a ſemicircle meeting E ©, produced in 
B, and cutting EC in D; join 4, D and B, C, and then 
will be formed the trapezium required. For, letting fall 
FTD and drawing the diagonals, interſecting each 
other in P, it is evident (from the properties of the circle, 
&c.) that the . DBC F OC, andthe (AC BS LF 
being both right angles); wherefore the (C PBS ECO, 
the given angle, by conſtruction. 


Exceedingly neat and conciſe conſtructions to this queſtion 
have alſo been received from Meſſ. T. Adams, 7. Ainſworil., 
7. Barker, 7. Bennett, D. Bolton, F. T. Berfham, 7. 
Buddle, N. Butler, J. Chipchaſe, W. Cole, J. Dalby, Nuo 
Dargnas, J. Davidſon, W. Dixon, J. Dymond, P. Gecrge, 
R. Gibbons, C. Hutton, E. Jones, L. Ker, Pamphagus, 
Plus Minus, 7. Powle, R. Pulman, Don Quixote, I. 
faule, J. Roper, I. Sewell, E. Smith, W. Smith, and S. 
Vince —— The conſtruction by Mr. T. H/ (the propoſer) 
is very ingenious, and depends on a new prop. of the circle 
not yet publicly known. *. 


The two prizes of 12 and 8 Diaries, for the /lution of 
the prize queſtion, are fallen to the reſpedive lots of Mr. 
William Wales and Mr. Tho. Boſworth. - : 


The Eclipſes calculated for 1768. 
There will happen fx eclipſes this year; three of the ſun, 
inviſible, and three of the moon, vilible in Great Britain. 


The firſt is of the moon, on Monday the 4th of January, 
in the morning, according to the following calculations. 


] Begin.] Mid. | End | Dur. Digits 
Calculated by hh. m. h. m. b. m. th, m. OY 

Mr. Chapman, for Foxton |3 12404 23 |5 32412 214 54 
Mr. T. Allen, for Spalding 3 17 |4 24 j5 32 | 14 34 

Mr. Metcalfe, for London |3 13404 2445 33522 2244 $75, 


This eclipſe will be viſible to all Europe, America, and 
great part of Africa. 
Diary Math, Vol. III. B b 5 


* . 


all known parts of the globe. 
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The ſecond is of the ſun, on Tueſday the 19th of January, 
about 6 o'clock in the afternoon, viſible in North America, 


The third is a total lunar eclipſe, on Thurſday the zoth 
of June, in the morning, correſponding to the following 


calculations, 


Igeg. ofſgeg. off ,,., End End | Dur. [Digits 
Calculated by Eclipſ. to. Da. | Mid. ky DE Feli 22 

= | h. m. h. m. h. m. h. m. h. m. nh. m. i f 
W. Chapman z 44 13 174 3 5114 24515 3723 327.14 27 
T. Allen z 7 [3 227 3 cf [4 19 6 34% 


J. Metcalfe z 17263 28773 54 [4 24515 3CF 3 I35 1436! | 


' This eclipſe may be ſeen from the beginning to the end 
in moſt known parts of America, and the weſtern parts of 
Africa: Put in the weſtern parts of Europe, only part of it 
can be ſeen; for the moon ſets before the eclipſe ends. 


The fourth is a ſolar eclipſe, on Thurſday the 14th of 
July, near 2 o'cJock in the morning. It will be viſible in the 
remote ſouthern parts of the earth, beyond New Holland, 


The fifth eclipſe is alſo of the ſun, upon Friday the gth of 
December, near 8 in the morning, but utterly inviſible to 


The ſixth, and Jaſt, this year, is another total eclipſe of 
the moon, and will happen upon Friday the 22d of Decem- 
ber, in the afternoon. The moon ries totally eclipſed a 
little before the ſun ſets; and, if the air proves clear, they 
may both be ſeen above the horizon, at the ſame time. 


| | Beg. | Beg. : | End | End [Dura.|Dig. ! 
Calculated by Eclip.ſ to. D. Mid. to. D. Eclip. Ecko lechp. 
| h. m. h. m. h. m. h. m. th. m. h. m. „ 
Mr. W. Chapman 1 187 1673 573 5474 5253 34 20 45 
Mr. T. Allen {x 2182 18]; 6313 5424 515 
Mr. J. Metcalfe 1 18442 16513 633 5644 54213 357Fj20 50 
At the beginning of this eclipſe the moon will be vertical 

to the eaſtern ocean, at the middle of the Chineſe ſea, and 
at the end, to the ſouth coaſt of China; it will therefore be 

. ſeen, from the beginning to the end, in all parts of Aſia and 
the Eaſt Indies, the eaſtern parts of Europe and Africa, and 
to parts near the pole; but only viſible in part to the weſtern 
kingdoms of Europe, becauſe the moon riſes not in thole 
countries till after-the eclipſe begins. 


Joux METCALFE, 


Meſſ. 


] 


No. 65. New QuESTIONS. 27 


Meſſ. H. Andrews, T. Atkinſon, and 7. Denham have alſo 
obliged us with calculations of theſe eclipſes, but we could 
not find room for their inſertion. be. 


Mr. IW. Chapman, of F. oxton, in Leiceſlerſbire, has favoured 
us with a curious table of all the ſolar. eclipſes that will be 
viſible from the year 1769 to the year 2000; which we ate 


f ſorry our narrow limits will not this year permit us to publiſn. 
; New Dueſftions. 
66 A 8 | 
4 WM I. Quss Trion 582, by Mr. Geo. Lodge. 
g 

1 Diarian ſages, you will ſind, 

From the * equation here ſubjoin'd, 

The age and fortune of a fair, 
of 825 Whoſe life is blameleſs, heart ſincere. ä 
ie M x where x repreſents the num 
| x xy + — = 16386, | ber of rol. notes that make 
of * viz. / | up the fortune, and y the 


| os. 
N. = 1056; | ſquare root of the age of 
n 19 Þ 75 © 2950 | this amiable fair one.” 


f II. QuesT1On 583, by Mr. Wm. Spicer. 
g A heavy body deſcending freely by the force of gravity 


on an inclined plane, whoſe length is 400 feet, deſcends 111 
feet of the ſaid length in the laſt ſecond; required the alti- 
tude of the ſaid plane and the time of deſcent. 


III. QuesT10N 584, by Maſter J. Paty, at the Matbe- 
| matical Academy, Briſtol. | | 


Suppoſing a cow to bring forth a ſhe calf at the age of 
two years, and then to continue yearly to do the fame, and 
every one of her brood to bring forth a ſhe calf at the age 
of two years, and afterwards yearly likewiſe; bow many 
may ſpring frem the old cow and her brood in 40 years? 


IV. QuesTIoON 585, by Mr. Jer, Ainſworth, 


| Required to find a fraction ſuch, that being taken from 
us reciprocal the remainder ſhall be a ſquare. 1 


B b 3 v. QuE ge 
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V. QuzsT10n 586, by Miſs Ann Nicholls. 


I made obſervation, laſt ſpring, at two places under the 
ſame meridian, differing in latitude 4, and found the ſun 
to riſe exactly at 5 o'clock in the one and at 4 in the other, 
and that the difference of his meridian altitude at the ſaid 

places, at the times of obſervation, was 29; the latitude of 
each place and the days of obſervation are required. 


VI. QuzsT10n 585, by Mr. C. Smith, 


A deſigner, having occaſion to delineate in perſpective 
a longeſt half of an ellipſe coinciding with the horizontal 
plane, deſires to know the true breadth of its projection, 
when projected on a perſpective plane touching (both it and 
its vertical) the neareſt end of the tranſverſe diameter, and 
making an angle with the ſaid diameter of $509 ; the diſtance 
of the eye from the perſpective plane being 100, the tranſ- 
verſe diameter 5292, and the ſemi-conjugate 11 feet. 


VII. Quzs riox 588, by Mr, Joſ. Dymond. 


Given the right line biſecting the vertical angle of a plane 
triangle, and terminating in its baſe, and the perpendiculars 
falling thereon (produced) from the extremities of 1s bale; 
to determine and conſtruct the triangle. 


| VIII. QuesT1oN 589, by Pamphagus, 


2 Given the baſe, one of its adjacent angles, and the line 
biſecting the vertical angle of any plane triangle; to deter- 
mine the ſaid triangle. | 


IX. QuesT10N 590, by Nujo Dargnas, 


To determine a point, from which if right lines be drawn 
to the three angular points of a given plane triangle, the 
ſum of their ſquares ſhall equal a given ſpace (a a), and if 
from the ſaid point lines be drawn to the three ſides of the 
triaugle (produced if neceſſary) making given angles there- 
with, the rectangle contained under the line drawn to one 
of the ſides and a given line (5) ſhall be equal to the ſum 
| of - rectangles under the other drawn lines and given lines 
5 g | . | | 


KX. QuEsT10N 591, by Mr. Paul Sharp. 
Required the area of the common parabola, whoſe ab- 


ſciſſa is = 10, and radius of curyature, at the bounding 
FO 1 1B ordinate, 


may — 2 


- ame «* „ 


and terminating in its axis produced. I 


XI. QuesT1oN 592, by Mr. 4 Chipchaſe. 


ordinate, equal to three times a tangent drawn from thence 


water and placed on horizontal ground, and a perſon can 
ſce a piece of money laid at the bottom of it to the diſtance 
of nine feet from its axis, when quite full; but, when filled 
to only half the whole depth, he can ſee it no further than 


— 


the perſon's eye and the diameter of the baſon, 
XII. QuesT1ON 593, by Mr. J. Bennett. 


d To determine the nature of the curve, whoſe tangent ter- 
d minated every where by it and an indeſinite right line CD, 
2 is a conſtant quantity = 100; alſo, to determine the length 
. of the part thereof intercepted between its higheit point 


and that point whoſe height, above the ſaid line CD, is = 


20. 
XIII. Qussriox 594, by Mr. S. Vince. 
5 To find the ſum of the infinite ſeries 3 + 2 


RR 1. 3. 3.5.8 K 
a 1. 2.3.4.5. 9.9 <p I-2.3:4+5-6.7. 11.0"! + NC. 


XIV. QuesT10N 595, by Mr. T. Moſs. 


To draw 4 right line from the given point N, [ /ee the fig. 
th the ſalution] in the baſe FA, produced, of the given tr1- 


angle ACF, interſecting JC in x, and meeting F in E; 


ſo that, drawing the right line AE, the triangle 1E may 
de the greateſt poſſible. | | 


_ _ XVzQuesT1on 596, by Mr. Cha. Hutton. 
Let VO be the fixed and MP the femi-revolving axe of 


any ſpheroid [ee the fig. to the-ſolution] AGBY A any 


ſection of it by a plane inclined to the axes, and NV PO 
another ſection through its axes and perpendicular to the 
former ſection : It is required to find the figure of the ſeqtion 
AGB and the ſolidity of the part cut off the ſpheroid by 
it, both in the caſe of the oblong and oblate ſpheroid, ſug- 


poſing the diftances DM, ME, of the perpendiculars BD, + | 


A : from the center M, to be 5 and 12, and the axes 59 
and 30. | "$I We 
| Bb z 7 . 


Ro: . U öC6éC Grin TIONS. _ TY 


There is a baſon, in form of ſemi-globe, filled with ſpring 


to the diſtance of 6 feet therefrom : Required the height „ 
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The PRIZE QuesT10N, by Mr. Tho. Allen, 2 

If a chain 40 feet long, conſiſting of exceedingly ſmall 
ri 


links of equal deofity, be put over a pulley (void of friction) 
with the two ends A and B hanging down, to the reſpective 
diſtances of 21 and 19 feet from the pulley, and in theſe 
circumſtances, ſuppoſe the chain to put itſelf in motion. It 


is required to determine in what time the end A will arrive 5 

at an horizontal plane 200 feet below the pulley. Fatu 
wa ” : | | 9 tha 
6 1 137 

1 5 8 rea 

769 | 

| | - 

| | | | Cl: 

Dueſttons anſwered, 7 

I. QuzsT10N 582 anſwered by Mr. Rd Gibbons, 90 


T is manifeſt (from the data) that x and y (and conſe- 
quently x xy and xyy) are whole ſquare numbers; whence 


x xy + LE being = (16386 =) 128* +2 and xyy + 5 5 
=(1056 =) 32* +332 (per quelt.), * will be =2, and = i 5 
= 32, and conſequently x= 64 and y= 4. Whence the tu 
age of this amiable fair one is 16 years, and her fortune is la 
640 l. — All vaſtly pretty! | 4 5 al 
£57 | | I 
la this manner, nearly, it is alſo anſwered by Meſſ. 7. B. | 
Aſhton, T. Attinſen, T. Barker, J. CoulthPed, 2 

H. Curtis, R. Dening, V. Dent, G. Ledge (the propoſer), p 
Miſs Ann Nicholls, F. Nordon, Maſter Fer. Oſborne, Pau- 4 
pharus, Maſter J. Paty, E. Reed, W. Reynolds, Reub. Ryb- 


bins, T. Robinſon, Alex. Rowe, P. Sharp, R. Snowball, V. 
Spicer, W. Stoker, T. Walker, and JF. Young. | 


Mr. 7a. Mills, of Brixworth, anſwers it in the following 
manner. To the propoſer. | 
| The age, kind fir, of your moſt charming fair, 
Ts juſt 81 xTEEN——th' equations make appear; 
Her fortune too, more charming to behold, 
Exact six HUNPRED FOATY- POVYNDS in gold. At 


U 
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At Hymen's altar 1 with joy could ſtand, | 
And gladly take this maiden by the hand; | 
Haſte then, dear Lodge, and crown the nuptial day, 
Fatal may prove one moment's ſhort delay! | 


II. Qusz srion 583 anſwered by Mr. Paul Sharp. 
Zy the laws of deſcending bodies and the diviſion of 


ͤ—— — —— 9 — 


ratios, 4/400 — v/ 289-1 4/400 23 10: 4/400-+4/400—/289 
= (= = 63”, the whole time of deſcent; and the diſtance 


that would be perpendicularly deſcended in the ſame time 
is 71477 feet: Whence the altitude of the plane required is 
readily found ='{400? + 71477 =) 323757 lect. 


Much after the ſame manner the anſwer is alſo given b 
Meſſ. 7. Addiſon, T. Barker, J. Bartlett, J. Chipchaſe, J. 
Clough, M. Dent, J. Edwards, R. Gibbons, Maſter Jer. 
0/borne, Pamphagus, E. Parnal, Maſter 7. Paty, R. Neca, 
IW. Reynolds, T. Robinſon, Alex. Rowe, N. Snowball, M. 


— 


Spicer (the propoſer), V. Stoker, S. Vince, and J. Young. 


III, QuesT10N 584 anſwered by Mr. W. Spicer, = 


From the nature of the queſtion, it appears that the in- 
creaſe in the firſt year will be o, in the 2d year t, in the 
zu year 1, in the 4th year 2, in the 5th year 3, in the 6th 
year 5, and ſo on to 40 years or terms (each term being = 
the ſum of the two next preceding ones); whence, the two 
laſt terms are 39088169 aad 63245986, and the ſum of them 


all (or the whole ſeries) = 2 x 63245986 ＋ 39088169 —-i =) i 


165580140, the increaſe require 


And thus it is alſo anſwered by Meſſ. 7. Brown Aſbion 
T. Barker, H. Brown, Curizſus, R. Dening, W. Dent, 7 
Nordon, Maſter Fer. Oſborne, Pamphagus, Maſter J. Paty 
(the propeler, Need, Alex. Rowe, P. Sharp, R. Snows 
ball, WW. Stoker, and J. Toung, very nearly. 


IV. UESTION 85 anſwered by Mr. Tho. Barker 
W Rn # of Willett. 1 
Let - be the required fraction; then will x _ 24 a, 2 


{quare number (per queſt.), and conſequently x IVA +7 
＋ tada; whence it appears that if ſoch a fraction a be found 


% 82 " 
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as that its biquadrate added to 4 may be a ſquare number 
the conditions of the queſtion will be anſwered, &c. 


The ſolutions by Pamphagus and Meſſ. T. Robinſon, Ales. 
Rowe, R. Snowball, and S. Vince, are nearly the ſame, 


V. QuzsT1oNn 586 anſwer WY. Rs Gavith, 


Since the difference in latitude of two places ſituate under 


the ſame meridian is univerſally equal to the. difference of 
the ſun's meridional altitudes at thoſe places for the ſame 
day, it is manifeſt that during the interval of the two obſer- 
vations, the ſun had changed his declination 29%. This be. 
ing premiſed, Jet a and & repreſent the fines of the two 
given aſcenſional differences, c and d the tangents of 20 and 
40 reſpectively, and x the tangent of the ſun's declination at 
the firſt time of obſervation : Then (by Crakelt's tranſlation 


of Mauduit's Trigonometry, p. 31) — will be the tan- 
gent of the declination at the ſecond time of obſervation; 
and (by ſpherics) 2 and . the tangents or the Jef 
and greater latitudes reſpectively; the difference of which 


being 4 (per queſt.), dr will. be = 2 £24 Or Xx * 


: ROT, 4 4 c ＋ x 
ITC +xxa+cdI— b— dabe = - ca —dab, and 
x = tang. 7% 54' 50, correſponding to April roth: Whence 
the other day of obſervation will be found to be April 15th; 
and the two latitudes 48 48' 19“ and 529 48' 197. 


This queſtion is alſo ingeniouſly and conciſely anſwered 


by Meſſ. T. Barker, J. Chipchaſe, W. Cratelt, E. Parnel, 


Robinſon, W. Spicer, W. Stoker, and S. Vince. 


The direction of the viſual line from the eye to the per- 
ſpective plane not being given in propoſing QuesT10N 587, 
has prevented any of our ingenious correſpondents anſwer- 
ing it; but were it ſufficiently limited, nothing more would 
be required than To find the breadth of the ſection of a 
given elliptical cone, made by a plane paſſing through the 
extremity of the greater diameter of its baſe in a given di- 
— which may be eaſily affected, as Pamphagaus jultly 
obſerves. e N 1 


VII. Que s* 


leſs given perpendiculars, and ere 
thereon, at B, the perp. B H = the 
given biſecting line: Produce DC till 
DF: EF:: DB: BE (i. e. in the 
ratio of the given N and 
through the points F, H let a right 
line be drawn, meeting EC, DA (per- 
pendicular to DF) in C and 4; join 


required. | 


ceedingly eaſy. 


ball, W. Spicer, and S. Vince. 


Suppoſe the baſe given = a, the biſecting line , the 
ne and coſine of the giyen angle at the baſe = and c, and 
the fine of half the vertical angle = x (rad. = 1) Then, 
per trigonom. ) the fine of the angle the line biſecting the 
vertical angle makes with the baſe will be = +4/x —xx 


+cx, and that of the vertical angle itſelf =2x4/1i—xx; 


5 ; 
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VII, Ques $TION 588 anſwered by Mr. J. Chipchaſe. 


ConsTRUC. On the right line DG take DB and BE re- 
ſpectirely equal to the greater and the | 4 


NARA 


1 


; 


HS,” 


A 


0 WM the points 4, J and C, B, and ABC will be the triangle 


on DemonsTRA., Draw AJ and CL 1 BH (produced) in 7 
| and L; then, DF being to EF:: DA: EC (per ſim. As) 
1 : DB : BE (per conſtruc.) and the 4s D and E equal 
1; (being both right), the As BDA, BEC will be fimilar 
(Euc. 6. 6.), and conſequently, takirg the equal Zs DBA. 
s 0 from the right Cs DBH, EBH, their remainders, 
ü viz, the £8 AB H and CB H will be equal; whence B H 
manifeſtly biſects the AB C, and AJ. CL are reſpectively 

0 = DB, BE (the given perpendiculars, per conſtruction). 


The method of calculation from this conſtruction is ex- 


Neat and elegant conſtructions to this queſtion have alſo 
been received from Meſſ. 7. Addiſon, T. Barker, M. Crakelt,. 
H. Curtis, 7. Dy ond (the propoſer), T. Mo/5, Maſter Fer 
0/borne, Maſter J. Paty, T. Robinſon, Alex. Rowe, R. Snoæu- 


VIII. Qussriox 589 anſwered by Maſter Jer. Oſborne, 
at the Mathematical Academy, Briſtol. | 


will-be found = the fide adjacent 


A, 406 


to 
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bs 


to the given angle, — = the ſegment of the baſe (made hy 
the ſaid biſecting line, and) adjacent to the fame, — 4 
e | | | _ | 1 x4 1-xy T5 
S the other ſide, and ZZ — the other ſegment. When 10 
(Euc. 3. 6.) abe y/1— xx + a bie Bb Nx *; 
bbexsx = abis , or (When properly reduced) 40 T7 
s 2 VII- xXx 8 05 a | ”q D 


45² — xi „ 8abs +x4 „ 4aass AD — 466 Yk 
4abs* +8abs Tx 4bbss — 444 —4absx +a 
So; from whence x may be determined. ——Mafter }, 
Paty's anſwer is not greatly different. . 


It is alſo anſwered by Meſſ. 7. Aadiſon, 7. Barker, Pan- 
ous: (the propoſer), T. Robinſon, Alex. Rowe, R. Snow 
ball, W. Spicer, S. Vince, and T. Walker. . 


IX. Quxs r. 590 anſwered by Nujo Dargnas (the Propoſer) 
Cons rzuc. Let ACB be the given triangle; the given 


lines 5, c, d are referred 1 
to AB, AC, and BC re- F - 
ſipectively. From any point 54 
Fin 48 drawn LM, LN : 
making the angles A LM, D 
ANL equal to the given 
angles to be made with the 
* ſides A, AC reſpectively; 1 
take OL: LM: :c: ;ᷣ an L 
LP: PM:: OL: LM, 40 


and draw AP meeting BG 
in H. In like manner from 
any point a in A draw 
ad, ac making the angles 
Bad, Bea S the given an- 
les to be made with the 
ides IB, BC reſpe@ively : | | 
Take a: ge dt b and þ FAY | —P 
ab: bd::Wa: ad; join _ 
B, b, meeting AC in R, and 5 
join R, H. Again, biſect AB | 
in E; join E, C and take EG = 16 C, and deſcribe a circle 
with a radius GY ſuch that 3 GLI 4 -A Xx AH 
2 EC X EG, meeting RH (produced if neceſſary) in P, 
the point required, | | 
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Demons. From R and H draw RV, HK DQ or ML; 
id NT, HI DS or ac; and DX or L reſpectively: 
oin D, E; D, & and R, K meeting D.2 (produced if ne- 
ceffary)in Z, and draw DFL CE; produce, if neceſſary, 
HK, RV to meet AC, C produced in e and 7. Then 
AD* + BD* = ABX AE + 2 E D* (Simp. Geom. II. 3.) 
= AB X AE b2EF* +2 DF, and adding to each CD» 
=CF* +FD?®, CD* + AD® + BD* = AB X AE + 
EFI + CF? + 3FD*. But CF* +2EF = CD> — 
DF +2 ED? = DG* +CG* —2CGEG XGF (CD®, 
- x oi fuc. 13. 2.) + 2DG®? + 2E + 206 (AEG) XGCF. 
a2 4M (:£ D* (Euc. 12. 2.) —3DF* FG (3 DG* -F.) 
er +S2ECXEG(CCG* +$2EG*); whence AD + BD + 
WD = SB XAL +3FC6* +2ECX EG +3FD* = 
ABX AE +2EC X EG +$3GT* (3DG?*) = aa, the 
Pan given ſpace (per conſtruc.) Again, KH: He :: LP: 
209» 5: : L: LM, and IH: He :: LN: LM; whence, 
| by equality, KH: IH:: OL: LN::c: 5 (per con- 
Hruction), and conſequently XZ Xb = {HH X c. Alſo, 
oer, K: RF:: al : bd:: Ha: ad, and RT: NF :: ac: 
ad; by equality, Y R: NT:: Va: ac :: d: b (per con- 
giper ſtruction); whence LRH RT Xd. Again, DZ XS 
KH X:: ZR: RK :: DR: NA :: DAX: IH xc: 
But KH XH IIH Xc; whence DZ XU =D XX c. Alſo, 
9Z XII: NI: RK: DH: RH:: 
5 RT Xd: But RV Xb = RT XAd; whence SZ Xb = 
4 DSX d, and therefore DS X4+ DX XC (OZ Xb+ 
DZ XDD te. 


If the point D (required) falls without the AAC, the 
preceding concluſion will become DS Xx — Dx Xc =. 
DAX b, or DXXc—DSXd=D® X b, according 
as the ſaid point is ſituate on the left or right hand fide of 
the line EC; the demonſtration whereof is exactly the ſame 


2 E75 has ſolved this queſtion algebrai- 
cally, EL | 
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x. Quzs TION 591 anſwered by Mr. J. Addiſon, 


Put the given abſciſſa (= 10) a, and the correſponding 
ordinate = y; then will 24 be the ſubtangent, /4aa +yy 


the tangent and 2 the Jatus-retum of the parabola re- 


499 +yys 

2ay © 
= the radius of curyature at its bounding ordinate ; 
| Meet | whence 


quired, and (per Simp. Flux. pa. 75, 26 edit. ). 
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whence 3 = +3 = 34/4aa (per queſtion 
ſolved, y=9's, and the area required = 126'66, &c. 


And N method, nearly, the anſwer is all 
iven by Meſſ. J. Barker, Pamphagus, J. Robinſon, Ale 
ave, and S. Vince; but a preſs error having unluckil 

happened in propoſing this queſtion, viz. axd inſtead of 4 
before the bounding ordinate, &c.“ it is become neithe 
ſo neat nor ſimple as was intended; for, according to 
propoſer's ſubſtitution and meaning, @ is = the given abſciſl 
4x the parameter, 2 Vaa +ax the tangent =. Fo hh 
Vax + xx the radius of curvature at the ordinate, an. 
2a+2x — — „„ 0 
XVax & xx V &, ora TX 3Var 
whence x =1'459, the parameter = 5836, the bounding 
ordinate = 15'27874, and the area 10185826. 


1 Qux * « 592 anſwered by the Rev, Mr. C. Wildbore 


Let AB K repreſent half the baſon, and join A, X; thet 
ſhall the ZG AK = BAK = - 
(459) = the angle of refrac- — 405 
tion at the iſt ſtation: Make | 
A Fon dels hoof a eh T 
= the correſponding angle (Q p—— 
of incidence, their fines be- Q 
ing to each other as 3: 4; R 
whence 51 = „ 

| 24/2 | 
35353333 AD. . 


Now, let CS be the ſurface of the water, BT = = x 


AB, xz AB, and from the center J, on the Poe Cx: 
and with the line (or diſtance) xz, deſcribe the conchoid of 
Nicomedes 29, and from the point O, where it cuts BK, 

draw © L through ; join K, P; ſo ſhall 0 Pg be the argle 
of incidence and X Pg that of refraction, at the 2d {tation, 


For the common equation of the conchoid is LOX ED 


(= 2 D) = V THF, or a8CP* 6 C0, 


or 


n 
1 - N 5 

4 % * 
Ta. ' 


—— 


operation. | 8 

, 306, & ſolo, to 4 176 l 

, 307, a ſolu. to Q 177% omitted. „ 

(309, an anſwer to Q- 178* mitt 6.” EE ES 

310, J. 2. for & read —. 23. 4. . ” the perpendi- 

xr, r. the ſquare of the perpendicular. Alſo two ſolu- 

s to Q. 179* are omitted, La of one of which is gil. 

| into the Repaſ. ſolu, - - 

P, 311, J. 17," for a = alt, ad i= find of the alt, 

o for 4 = aſcen. diff, read 4 = fine aſcen. wy 

, 315, a ſolu. to .Q. 182% omitted. 

. 317, à ſolu, to Q. 184 omitted. 

. 318, the ſame to Q. 185® and 186. 

P. 321, in the Prize * e is made to 2 file,” 

ch is not in the book, it being one of the 8 55 . 

uber which Mr. Clark has omittet. 

326, J. 10, dele equal. . 1 

. 327, à ſolu. to Q. 189#' omitted, | e 

2 a ſame Tos Q190% TA | 9 25 2 
„ 4% antepenult. the ex on 4 2 rn} * 

bog as well as moſt of what _ 13 


uly near the truth, and the numbers brooght out for” 
c00j. axe, &. falle. 

P. 334, an excellent fole. by; Mee, (Mr. "mori: is. 
ited, and inſtoad of it A Bag Repu. ſolu. by the 
tor is inſerted, - 

338, 7 18, 27 ſhould be BF. Lin enge. che er. 


2 5 ö $9 op" "wh 


=y 
2 ; 
o.- „ „ 
- * 
* 
* * 4 
\ X 


F. * l : 
F339, 8 the mund 289 ts wy 
341, 1. 5, the numb. 2 233 348 falſe. 

343, a folu. to Q. 198® omitted. A RPA, 


ng. 


— 


wal tt x, Hol 8 


1.340, J. 10, the numb. 35 is falſe; os is tho ehpin 


+3 in I. 24. Alſo two. o folutiow o of the e 554 
* ay 3 8 8 , 


3» . 
SF” k 4 
* 2 
* * D 
: 


330, J. 11, the approximation here uſed: is nor full: 3 4 


348, x bla. 16 C. og? omitted. 3 5 


eee 


= I 350; Rees ene, Ale the too « quand . 
2 25 * J. 25 & 26 are both wrong. 95 
5 —.— „ To ſolutions of e eined. 


. P. 358, Gen: bela. e TE 
2 226 three ſolu, of Poss Rn All, f. Zn . 
n J. 16. e ONE 


>». 


N 362, a Lolu. of Qu 210% ahded . 
3 8 VEL 363, 1, 8, ſquare of PA is wrong: De, 
F. 364, a ſolu. of Q. 212% omitted. OD 5 


We 372, A folu- of 216“ omitted. 4 — N 
| F. 373 &-374, two ſolutions eitel of TIN 
| 55 P. 375, four ſolutions of Q. 2197 omitted 
te 24 P. 377, a ſolu, of the Prize Q. 1740 ett. £5 
: _ P.381,. the ſame of Q.222* and of Q-223*. 
F. 385, 4.21, n ** is falſe. Allo A Tols. of NN. 
aer RED at: 
. 389, A flo; of Q. 226* omitted. 
F. 390, J. 26, 64. is wrong. 5 | 
* P. 392, the Author of: the original Diary 3 ' 
2 ; ans the Prize Q. for 1741 remarkable, by a note con 
_  *- taining ſome "obſervations--on its difficulty, and alſo re 
- + _ queſting a direction to Merones (onè of the ſolvers of it) 
and that he would explain and illuſtrate ſome part of hi 
ſolu. which ſeemed to require it; but as it does not appes 
- - that this requeſt was complied with, Mr. Clark had here 
very fair opportunity of diſcharging his duty as an Editor 
by ſupplying ſome explanation; yet he paſſes it over with 
out notice, notwithſtanding his 8 at firſt to rende 
| m — age — clear, and their ſubfec vent anſwer 
8 of the 1 


5 3 Aa las to Q. 227 

P. 398, the ſame of e 
FP. 402, the expreſſ. in J. 7 is wrong . Bamebping 

3 P. 407, the expreſſ. in J. 01 5, & 19, are wrong. 

— . 499 the Repv/. ſolu. 0 Qz 2378 5 from Tha 

e s Mi ſcel "EY 2-4 
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N P 7 — 


4 


* 
*. 4 * * 
N — bs 2 * *# 2 K 
w x " 43 - 
» > * 44 
* 8 : 
F 8 Tl 
* 4 oy _ 1 P » 
A * pe & 7 : 
Poe - w - - * þ 
. ** — * - : *”— 
; « * : 3 . | 
- , ” * * 15 *. * ED 
* : ww. 4” \ a 42> 
. 4 7 a P * 3 , . * 6 ' 
_ . ) w— . 
7-0 ; 4 — 0 0 * 
» Nd ; — , 
5 *- r 2 * 3 
c / — RS : 
£ » 1 2 9. 2 o ; 
—_ * = % 1 5 — — . . FAS. - | 
wn, 4 iy "> . 
a 1 93 2 5 : a 
— +? 1 ** 7 — * — — 
” 2 . -” 
* £ — * 
5 F . 2 


— * * « 2 ” 5 a 4 N 7 

# 8 \ * « = * = : . ; 45 : * g " 

" ae ; G ; : 8 . 

— » - * — « ” , J . * 6 

4 * 7 N 2 

ja ” | 4 * . 

— . 3, * — * 23 8 7 
2888 Fe 4 * 3 1 

— 7. hd 


WES 


W 
* 
* 
4 
4 * 


: —_ +. * 
. N 1 "== . 
. . £ 4 x 
„ 1 
3 : * 
* 2 
: . p 


Ms, + 
* mY 


Number, the remaining ſheets, W 5 
Work, With Titles, Indexes, 8 c. will be 


: 4 ” £2 ac . 
+ 4 . "ir; Lag 


= 


\ 


reſt being per A numbers. 


1 3 vol ii. p. 11. # cannot be any or every even number 
2 taken at pleaſure; hut only ſuch I g as mite 
5 the value of 2 ee a prime number. 


325 D¹ PT read DPi. © 


"36 WED BD; ron. EG: BD.——Allo 8 fol 


| (Continued f from the 1 10 Na.) 


$40 . 289, Ly & 8.ſrom the bottom, 4 41 the eh 
Eh except 6, 28, 496 (wrong printed 426), $128, none of the 


F᷑ . 290, I. 14, dele 130816 and 2196128, for the ſans 

reaſon as above. Alſo there is given, b the Repoſ, 
” Editor, a falſe rule at the bottom, af. tha ſolution, to find 
perfect numbers; for, as was remarked in the Miſcel 


P. 4:8, in lines 11, 26, and 28, for C W N in line 
12 and 1”, fof Z tead 2; line 15, for I read iB; line 
10, for D — read DA: and in the. fg. for read n 
Tuo ſalations of this. Q. allo arg omitted, although thei 
lines of reference are retained in the figure, 
„. 420, I. 25, fort & read Ss, Alſo thropghout th 

"ame ſolu, for. bread . e 

F. 421, I. 10, for Bo, read fine. of Bu. Alſo many 0 

the following expreſſions in the ſame ſolu. are wrong 
printed, ——The fame alſo in the next page. 
P. 423, 1.1, for. 19 r. 16. Alſo, J, 8, for 2 L. r. Z. 
5 24, J. 1, for 34 triangle, read 6e trianglis.— 
Js 255 for 4 read p. Line 13, e ee fa 


„425. te 16, far f read 3. e 
F. 426, 4 ſolu. of Q 244 ld” 
P. 429, J. 17, for Afreud a. = | 
P. 429, I. 7, for xj read yt And i in 1 8, che co 
5 ES »— 10885 wants the-vinculums Alla, be 225 after 3 3 
add + 

P. 431, the fola, to. . 447% is wrong; ſbr the cent 
of oſcillation onght to be below the center of gravity. 
i the ſolu. to Q. 446. Miſcel. 


P. 432, J. 2, for 90 —- nx, rend 3 


2. 240“ omitted. 
925 F. 433, center of the ſun's ade „ We 
| d, riſing of the ſan's. center, 
_ 45% 3 a ſolu, to W onited, 


ia 


8 QvrsTions Axswainns. 26 
640 P* (= 64CP* + 64C0®) = g AB* + 36CP>- 
36 K + 36GP>? = $36KP?, or 80P ='6XP: 
hence,-as 8:6, or 4: Z : KP: OP, and conſequently 
le lines of the angles O Pg, KPg are in the ſame ratio, 
d muſt be the required angles. The equation of the 
pachoid gives CO = 287087953 X AB. Allo, by lim. As, 
: 4 + *287087953 :: 6 (OM): LM= 47225274, and ABS 
BI, or 2: a : LI): N2 = xg 1819800; whence 


M- N2 = 15405474 = 10 = 287087953 T4— ont | 
AB, and conſequently AB = 3*553456 (the radius of the 


ſon), and /O — CO = [C = 3203914; which give V. 
IC+CK = 54790994 feet, the height of the ipeftator's 
Je. | 

Meſſ. 7. Addiſon, of Hexham, F. Chipchaſe (the propoſer) EA 
id W. FA have likewiſe anſwered this queſtion very 1 
ien | 7 
Mr. T. Barker, of Miſſett, and Mr. S. Vince, of Harlaſton, 
bave alſo _ anſwers to it; which are all the ſolutions we 
have receive | 


= 2.47 ot 1 IR. ERR — 
- * F 


2 7 a . 
3 —— „ — 
= — — - 0 


XII. QuzsT10N 593 anſwered by Mr. T. Allen. 
Let the abſciſſa CE = x, ordinate E = 5, curve AP 
=2; and let GF = DB = 
100 ., AC =20=c. Then 


vill the ſubtangent GE =, 


" 4 7 
— 3 


— 8 1 K * 5 
„ — — — hon > 
> 4 5 


44. at 


uh 


© 
s 2.2 | , 
Anc = +yy=aa; whence 
* £ 


V 2 + 5 (= 2) 3 „whoſe fluent, corrected, gives 2 


= a * hyp. log. - ; which when y = @ = 100, becomes = 
100 „ hyp. log. of 5 = 160˙943 79, the length of the curve 
, ” 7 $42 
AFB.——From the equation —.— + yy = aa, we alſo 
| F | 


. 9 ” . 


hare 2-2 2 _—_— X 2 — — — — . 
= 38 $4 080377  qgag=af : 
Diary Math. Vol W. here 


o 
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where taking the fluents, properly en them, aud No. 


_ Futting d = „aa cc, will be had x = — 3 hyp. log 1 
e 

| a — Maa — yy b . 
1 a ＋ aA - e e a, the qu a 
tion of the curve required, 74 | Wi 
CoxoLLARY. Upon the center D, with the radius DZ, 180 


deſcribe the circular arc BH. Make DL = AC, ard = 
draw LH 4 BD, Then will the area LBIHL = the 
area of the whole curve 4FBDGC.4. For, putting DR = kn 


K [= Vai =, and the flux. of LHIX will be /aa—)) lin 


* 7 x, from what is given above; therefore, &c. on 

Mr. V. Cratelt's and Mr. S. Vince's ſolutions differ very 
little from the above. ar 
| . 


1 to the fame by the Rev. Mr. Cha, Wildbore, 80 


Let 7 D be the indeſinite right line, MFB the required 
curve, and G F the 8 tangent at F; then at Þ the vertex B 
(from the nature of the curve) BD = 'FG =100 = a. Pro- 7 


duce GF till it meets BD in &, and let fall 1 BD; 


X 
then, putting BK=x and FK= 7. * will be = , and 
7 
SK: FS:: FE ED. GF (a): Whence'y = SIRE — 
(= eg ET by putting GE= Maxx T ; 
+ xy 10 
Æ＋ u); and, relloring *, x hyp, log. ol. — SPY 1 | 


—Maax —xx=130 263155 when e. ai let z 


= the curve FB; then z = 3 =) —=s and x 


correct = a byp, log, 2 = 160 94379, a8 required, 
——Whence theſe cone 


1. Becauſe, when x is taken = a, the expreſſions for / 
[ 3 become infinite, therefore the curve will continuall 
approach nearcr to the line TD, but can never meet wit 


It 
| 2. A, 
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2. A value which this infinite area can never exceed, may 


be found from the above expreſhon for ”, thus; TE's flux. 
is = — 9, which multiplied by FE(= XD = a— x) gives 


With GF (DB) radius deſcribe the quadrant 51P, and 
, produce FX to meet it in J; then the area of the circular 

B, ſegment DX IU will be the fluent of this expreſhon, or = 
and the area ETF; and, when FE becomes = BD, the infinite 
the area MFBDT = the whole quadrant BDP; which is al ſo 


= known from other principles, by conlidering the invariable 
99 line CF, as moving from an horizontal poſition to a vertical 


one. 
3. Becauſe yx is the fluxion of the area FBR, twice the 
ak area of the quadrant BDP will be = the fluent of Fax x 
hyp. log. of EXILE when x = a; a concluſion 
| 3 a - Va x - xx f 
; not very eaſy to be derived another way. 


This queſtion is alſo ingeniouſ] anſwered by Meſſ. T. 
7 F. Bennett (the . FJ. Chipchaſè, and 7. 
0 . 4 + on : ; 8 4 


XIII. Qu 15 r. 594 anſwered by the Rev. Mr. C.Wildbore, 


In the given ſeries ſubſtitute x for - and take the fluxion; 


„ 2 x? 1.3.3 & , J.3-3-$o5-x7 
3 OO Se I Od AD ANI "ed. > x Kent 


+ %c, = x3x2 (2 being the arc of the circle whoſe ſine 
is x (=) and rad. 1): Whence, taking the fluents and re- 
1 a 


33 1 : 
ſtoring =, —— op | 
8 5 1.5. * L 


. 3.-3--4 Ae — 82+2>+3vvxy/vi-i-3204* 
1. 2. 3.4. 5. 6. 7. 11.0"! 855 32 v7 "TH 
the ſum of the ſeries required. | 


CoRoLLARY. This method of ſolution may be extended 
| 4 BL Conan | 
to any ſeries of the ſoon * + Dr 
&c. by means of artifices ſimilar to thbſe made uſe of in 
Simpſon's Fluxions, part 2d, ſec. zd and 6th, where 4+ B 


(r &e, expreſſes any known ſeries; and whereof the 


Cc 2 fum- 


iin — xx for the flux. of the infinite area ETMF. 
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| fummation of the extremely difficult ſeries x + 7 1 
+ 74 + Kc. propoſed by the very ſagacious Mr. — in 


the Ladies“ Diary for 1560, is given as an example; but, for 
want of room, we are obliged to omit it. 


Ingenious ſolutions to this goon have alſo been re- 
Served from Meſſ. T. Allen, T. Barker, V. Cralelt, C, 
Hutton, and the propoſer S. Vince. | | 


XIV. QuzsT36x 595 anſwered by Mr. Cha, Hutton 


Con $TRUCTION, Parallel to CF draw RB, meeting C4, 
produced, in B; LCA draw 4 D, 


meeting the cire, on CB in D; AtO 

make B = RD, and u will be | . O 
the point through which RAE Y Tt 
mult paſs. 7. =; E 
_ DzsMoxs. Draw E WA, and ZZ, <4 | 
VP, aY L AF.—— Then, by n RNS! 
eonſſruction, SAX AU (D TA 4 


= DB* — Bl = Bi* — BA 
= Bn TU N B -H) a 
7x An, or An: AB:: AC:uB+BA:: 10 
AC An]: 15 HNA = AB) : : (by ſim, As) CE 
1 Au: CE: : ABB: BR:: (by lim. As) MC: CE; 
whence An MHC. 5 „„ 
Again, by ſim. As, e (An): CM (ANY) :: : 2 H 
wh, or WU: CE :: C Xx: CE XE. But when 
Ru moves about the center R, and cuts the lines AC, 
F, it is known that the flux. of EC: the flux. of Cn :: 
CERNER: Cr XaTt:: Oy ſim. As) CEXEZ : Cn X 
H; whence the flux. of CE: flux, of Cz :: EC: CIV 
(by equality of ratios), and conſequently the flux. of E 2 
= the flux. of 1; in which caſe, it is well known, that 
their GH. (EZ — ) is a max. But this difference drawn 
Into & the given line AR is = the area of the Ant; and 
bence the ſaid triangle is a maximum. 


— 


Cox LARv. It appears from the demonſtration that An 
=WC; whence x7 C, and zT +EZ = the whole 
perpendicular CA. 3 Ne 


Cans 


— | = 3 


— 
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ConsTRUCTION to the ſame by the Rev. Mr. C. Wildbore. 


At the given point R erect the perpend. DR (p. 13 Euc. 6) 


2 mean proportional to RA, 
RF, and take LN and RT= AI. 
DR: Draw NT || CF, and 


through W draw RE; jom . 2 2 
A, E, and the thing is done. : Ig 
For, let Re be any other 2 N 
poſition of the required line, NET © V 
interſecting AC in 7. Draw 7: TA CRE Dp 
— 


15 CF, e X 10 CA, to 
RF, and let fall the perpe © . - - © © - 
diculars S, eP: Then, the As Rn 4, Re A, on the com- 
mon baſe AN, are in the ratio of their EFB zS, 
e; conſequently the A 4ne{their diff.) will be as ? — 
aS=eO, which muſt therefore be a maximum. But th 


AVeW being ſimilar to the given one AC'F, the ratio of 


0 to WV is given; therefore W/=nV (UF) - UX) 
RF -R - ARX RA (per fig.) muſt be a maximum: 
But N F＋ RA is invariable; therefore Rz + R X mult be 
a minimum. By ſim. As, RA: N. i: RX: RF; whence 
DR mult be likewiſe a mean proportional to Rf, R X. Take 
Na Rt, and join D, a; then, the Cs aDL, TD be- 
ing equal, DT greater than Da, and the (DT greater 
than Da L, TX is evidently greater than 3 L, and conſe- 
quently a X than LF; wherefore R? + RX is a minimum 
when each of them becomes equal to RT, as per con- 
ſtruction. ©, E. D. -+ 0G Ps 

CorRoLLARY. If Rf + RX inſtead of a minimum, or the 
Aue inſtead of a maximum, had been ſuppoſed = a given 
quantity, from what is ſhewn above the prob. is reduced to 
this, viz. In any right-angled Aa DX, are given the per- 
pendicular D and the baſe a X, to conſtruct the triangle; 
the method of doing which is well-known: And the con- 
{tration will be equally eaſy, when, inſtead thereof, the 
ratio of the A Rn i the A Re or of x5 to eP or of 
An to eF is given; for, in all theſe caſes, the ratio of. a R 
: NX is given. | 


We have alſo received a very curious geometric] con- | 


ſtruction to this queition from Mr. 7, the propoler, 
vhich we are extremely furry our narrow limits will not 
permit us, this year, to inſert. | | 


MA. T. Men, T. Barker, V. Crakelt, Steph. Ogle, T. 
Robir/>n, and S. Vince have given ſimple, eaſy, and conciſe 


ficxivnary ſolutions to it. 


CT 3 XV. Quz s- 


* 
4 
— SO n 


© 2 3» * 3 2 
r 


2 * = Gang om * < * * \ 
»# wage; bee TY * L | 2 * 8 
— — . — ͤ—ͤ — Ä * — 0 — Ge n - ; 4 : 
Es "ate © EE ns Sq a4, + — x 3 2 — 7 P 
1 1 5 >” WW 2 8 >: . 5 1 y 1 
5 1 2 8 


0 P 1 „ 5 r — r —_ 
„ - a, 
* 1 8 2 4 — * — 


9 _ — 
3 — —Uä —— — 
>> . 
. 


> 3% * 


ſemi - conjugate LM = x, the 


S che whole fpheroid. 
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XV. QuzsT:on 596 anfwered by Mr. W. Crakelt, 
If IR,. CH be two ordinates to the fixed axis ON MR 


a ſemidiameter to the ordinate | 


A, and OS, RS two tangents rm PK, . 
at the points C, R. Then ( B 7 
f Wa 


Deidier's 1 401) will 
be had Bex e A: Icxc X:: 
RS? : OS:: BBNY BA: C5 


x H: But 3 prop. of the L 

circle) /cxcK = , and Cb © 

x bH = be?; conſequently Be 

xcA: BbxbA:: SO: len, N 

the merry of the ellipſe. | 
Having thus diſcovered the 

figure of the ſection 4632, 

Tet 3*r 47 7 &c. be put =, the 


oy 


1 axe NM. * Ms the 1 | | 
emi-revolving axe = „, 4/£. | | P 
the . MR = x, its Big 1C 


ſemi- ordinate Be , its correſponding abſciſſa Re 
(all which may, it 1s evident, be looked upon as given quan- 
tities), and wy vatiable part Rd of Rex. Then (per 
Prop. of the ellipſe) rr MR): 55 (LMI) :: arx—xx 


GMR—TR XdR) 77 X arx - xx AEF, and theace 
F = 29 r. xx. Alſo (by trig. ) rad. (1): fin. Rda 


(= =) ::x (Rd): Ra 2 (Ra being perpendicular 


rs 


| to Fo); whence the fluxion of the ſolidity (as the ſemi- 


eonjugate of the ſection made by the plane Fo is = 


| 3» — — * 2 a 7 PS» 
„ V- x) will be 2 Xarxx - x*x: the fluent 


pmnn 
4 

„ ru? — +743 for the ſolidity required, equal in the oblong 

ſphcroid (when mr = 25, n= 15, r = 15*0028901, and u = 

*6418766) 3188508, and equal in the oblate ſpheroid (when 

m = 25, 1 2 25, 7 = 249938494, and 2 = 5'3957c69] 

$372"97097 &. 


cox. When x r, the ſolid BRA becomes = 


Wes. 2 x 
whereof (2 = rxx—Tx3), when x u, gives 


apmne 
— — . 


The 


1 
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The ſolution by Mr. Cha. Hutton (the propoſer) is exceed- 
ingly elegant an, conciſe; who, after his demenſtration of 

| the Lure of the ſection, refers to his Treatiſe on Menſura- 

R tion, now publiſhing in monthly numbers, for other pro- 
perties of ſections, &c. 


Ingenious anſwers to this queſtion have like wiſe been re- 
ceived from Mefl. T. Allen, T. Barker, T. Todd, S. Vince, 
8 aud C. Wildhore, © - +4 


The Px128 QuzesTION arſwered by Mr. Tho. Alles 


(the Propoſer). 

| Let c 40 feet, the whole length of the chain, a =2r, 
„any variable part paſſed over the pulley in the time 7, 
S the velocity of the chain at the end of that time, and 
= 327 feet. —Then will a + x be as the gravity of the 
deſcending, and e — a — x that of the aſcending part; 
therefore a KX —c—a—x=d+2x (by putting 4 = 
24 — c) will be as the force acting on the chain, and : x 

1 :ttd T 2x : 5 „ = = the velocity that would be ge⸗ 

- / | = | 

: verated in 1”, by that force. Therefore 1” (time): 7 x A 

e (velocity) :: 509 : b, the velocity generated in the time 

: t ; 1 Js * 2 =vv; where, taking the fluents, &. 


| C 


e ety 5 2 
2 —. Therefore H — 


| 2 
2 VAR 
| : 20 | 

whoſe corrected fluent gives f = — * * hyp. log. of 
vx + v/d + x 


; Which, when x = 19 (or the chain quits 
the pulley) will be = 2:908137 ſeconds. Wh 
To find the remaining part of the time, put p = 25*34 
(the value of v (= / = £7 = ==) when x = 19), 22 
the ſpace deſcended, after quitting the pulley, in the time 
7, and the velocity at the end of that time. Then, if the 
chain deſcended from reſt, /* would be = 25z; thereſore, 
in the preſent caſe, Y* P: V Vp — 5 
1 
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_ ** M PP 272 


Appt 272 — . | 
T = 222 2 ; Which, when 2 = 160, becomes 
2*46342”. And hence the whole time required will be z 
"5" 223, very nearly. GY a 
+* 28 | IN 


: whoſe corrected fluent gives 


The ſame anſwered | by Mr. W. Crakelt, 


If 40 feet (the length of the whole chain) = /, 2 feet (the 
diff. of the two ends & and B hanging down from the pulley) 
at firſt) d, 327 feet (the velocity e at the earth's 
ſurface in 1”, by gravity) =s, x = a ſmall part of the chain 
aſcended or deſcended in any variable time , and v = the 
correſponding eng the point A at the end of that time 
(in ſeconds). Then, let the weight'of the chain be what it 
may, 4+ 2x will repreſent the motive force acting thereon; Ml of | 


and therefore (ſince /: d+2x :: 5: 7 Xx 4 +2x, and 1' Ml diſt 


8 . | yelo 

„ I * T Px Ent w=7 x7 

2 5 e pt | = FX 
7 FZ x; or, by taking the fluents, &c. v 7 xdx+xx 

. , f EM 2 : x = 2 

E (when x = 19) 25*3322916 Kc. and conſequently ?( 2 45 

, — 0 ' ' * Y 

þ— 7 X Ax + xx : X x; and, by taking the correct flu- — 

ents, 7 = VEE X hyp. log. of 22. 282 2 = 2 

plan, 


(when x = 19) 290825683, &c. ſeconds, the time elapſed 80 
when the chain quits the pulley. . Now, the height from apt 
which a heavy body muſt fall freely from reſt, to ac- 
Yuire the foregoing velocity, will (by Simpſon's Select Exer. T- 


pa. 184) be = 8 2 9˙975 feet, and the correſponding time WM that 


= 27587 53 238%; Then 200 — 40 + 9975 = 169'975 feet, deſce 


and the time in which a heavy body would deſcend through 
that diſt. 3250906617; whence 290825633" + 3*2 50906610 Ing 
— 0*78753238" = 5*37163106", the time in which the erd 4 been 
will reach the horizontal diſtance given; which was re- 7. 


ui red. 
* | Anfeet 


810 
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64, 
veg Anſwer to the ſame by the Rev. Mr. Cha. Wildbore. 


Let APB, at its commencement of motion, and EPD 
when the end A has deſcended to E, be poſitions 1 
2 of the chain; then it is manifeſt that the motive » 
force at E will be as PE=PD=4E = Ab + 


: AE, which multiplied into AE, is known to 

be as half the fluxion of the ſquare of the velo- 
tity at E; wherefore that velocity will be as 
he MM 1X4 4&6 XAE+AE?, and AE divided 
7) by this will be as the fluxion of the time, and 
h's WT the time itſelf (biſecting 45 in e, and taking eg 
in WM (=4/Z3 X AE + AE2>) a mean proportional 


wAD and AE) will be as br X hyp. log. 4/5 


E But the real motive force at F, meaſured by the | 
1' Wl diſtance that might be umformly gone over in 1” with the 


velocity at E, is to dE, as. the force of gravity to AP + 
PB, or as 325 : 40, or 193 : 240; therefore the velocity 


X 
ef the end A per ſecond, when B arrives at P, = of 2 
L | | | | 


ney 


120 
= 25332287 feet, and the time = 36882542 of 10 


29082566“; and hence, by the laws of deſcending bodies, 
only, (without the help of fluxions) the remaining part of 
the time is eaſily found = 2'463373", and conſequently the 


whole time of deſcent required = 5*371631". 


COROLLARY. If I be ſuppoſed to aſcend along an incline 
plane; then, the fine of the plane's inclination to the ho- 
m1zon, to rad. 1, being called 7, the motive force at E will 
be as PE—s X PD =PA+ AE—s X PB ++ X AE 
= FT XK as eel + AE; whence it is manifeſh 

| 17 1747 
that the velocity and time may be found with the ſame eaſe 
in this caſe, as before. Or, if 4 deſcends, or A and F 
deſcend and aſcend along two differently inclined planes, 
the method of ſolution will be ſtil] the ſame, | "LR 


Ingenious and neat ſolutions to this queſtion have alſs 
en received from Meſſ. T. Barker, J. Bennett, R. Butler, 
J. Chipchaſe, J. Clough, F. Dymond, P. George, R. Holden. 
C Hutton, S. Ogle, Alex. Rewe, T. Sanderſon, V. Sea 


* — 


. 
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E. Smith, Stanningtonienſic, T. Todd, S. Vince, and IW 
Wales; but the two prizes of 12 and 8 Diaries for the ſolu. 


* 


tion thereof, are fallen to the reſpective lots of Meſſ. 
Grakelt and. 7. Chipchaſe, W 3 e W Mi 


 Eclipſes calculated for 176g, 


Five eclipſes are expected this year; three of the ſun and 
two of the moon, as follow. a | 


The firſt is of the ſun, on Sunday the 8th of January, in 
the morning, inviſible at London. © EH | 


The ſecond is a partial and viſible ſolar eclipſe, on Sunday 
the 4th of June, in the morning, according to the follow- 
ing calculations. | = 5 

cee, Jh.. | Fod|Dar Dip 
. Mr. R. Robbins, for Greenwich 46 3 817 337 8 23% 6 91 

Mr. W. Chapman, for Foxton 3547 274 228 1 4716 46 
Mr. J. Edwards, for Cambridge 6 4047 362 3 28401 47 26 18 
Mr. J. Coates, for London | 42 7 327 23001 43516 5 
Mr. J. Metcalfe, for London 46 38 7 30 B25 58 

This eclipfe will be very formidable in the north-eaſtern 

: pars of North America, Greenland, Hyperborean ocean, and 


eyond the pole; for the center of the lunar ſhade paſſes 
in its traverſe, very little to the eaſt of it. 


The third eclipſe is a lunar one, on Monday the 19th of 
— 21 about 8 o'clock in the morning, and therefore invi- 
Able to thoſe parts of the world.—It may be ſeen in South 
America and the unknown lands and ſeas near the ſouth 
pole. It will be total above an hour, and the whole dura- 
tion above 3 and 2. | 


The fourth is of the ſun, on Tueſday the 28th of Novem- 
ber, near 8 of the clock in the morning; but becauſe of the 
moon's great ſouthern latitude, increaſed by its vertica 
parallax, it'cannot be ſeen in theſe parts of the _—_ 
will be ſeen a partial eclipſe in the unexplored Indian ſout 
ſeas, and an annular and central one in the terra incognita, 
near the ſouth pole. 


The fifth, and laſt, this year, is of the moon, and will 
happen on Wedneſday the 13th of December, in the morn 


1 | - . 3 d, from the 
= and be viſible in Great Britain and Ireland, beviauing 


15.66. „„  .- wi 
beginning to the end; according to the following computa- 
lions. | 5 
Calculated by © — 0 pin | ** | Dur. Pig. 
Mr. W. Chapman, for Foxtonſ 339 6 14g 731/42 © 
Mr. J. Ed wards, for Cambridge; 6 6 254 751 |: 45 1330 
Mr. J. Coates, for London 44 58 622 465]: 482 58 
Mr. J. Metcalfe, for London [4 5346 1878 7 4230 4910 24 
The moon at the beginning of this eclipſe will be vertical 
nd io the Weſt Indian ſea near Cuba, and at the end to the 


Pacific ocean, near. the ſouth coaſt of California, This 
eclipſe therefore will be viſible to the weſtern parts of Eu- 


rope and Africa, the Atlantic and Pacific oceans, and to 
Al parts of America. | | 

a 1 | | 

5 This year both the inferior planets Venus and Mercury 


will tranſit the ſun's diſk, but only part of the firſt can be 
g. W {co here. — The times that theſe unuſual phznomena hap- 
b den are as follow. 

91 Beg. | Cent. | Total! Mid. | Cent. End of {xear ap Diam. of 
6 Tran. logreſs;Immer;Tranfit, Egreſs Tranſit ſof cent. © & 9 
8 1, m. h. m, h. m. h. m. b. K 
a 7 274] f 35413 448 93131 
3 113317 2577 375,10 34%; I 43. t 55519 51 2 058 

ern 71 3317 144ʃ7 265010 211 1 27411 39 | | 


> On Thurſday the gth of November, Mercury will paſs 
es over the ſun at night, and therefore will be inviſible in 
Europe. | Joh] METCATFE. 


of „ The above calcalation of the tranſit of Venus is 40 

vi- follows, viz, I | . 
h The 1ſt. By Mr. William Chapman, for Londos. 

"0 2d. By Mr. J. Coates, for London. | 

M 3d. By Mr. J. Metcalfe, for London, 
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ith I. QuzsT10N 597, by Mr, Tho. Sadler. 


„ 
FE . 


Dear ladies, 9 with eaſe may find® 
A matchleſs hero's name, 

Who was beloved by mankind, 
And mounted up to fame: 


— ad. 


as ny" 
33 — 


+. 
o 


= ; 22k ba 
LAME abate: i 


S ACS 70; 
- DX 
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To ſerve his country boldly dard 
Hot ſulphur, ſmoke, and fire, 


And long campaigns fatigue he ſhar'd, 

To conquer proud Monſieur. 

2 ay + * +z +2= Hh 

WX TI 23 1 

wz ＋ X 22800 When 3 


I viz. From the equations 
| Cwy+x2  =315 


eb, x, y, and z denote the places of the letters in the al. 4 
phabet compoſing the gentleman's name. * 
£77 IH: - . 5 link 
II. QuzsT1on 598, by Maſter J. Paty, at the Mathe 155 
25S matical Academy at Briftol.. 1 
5 | be 
A gentleman erecting a houſe, whoſe al was 28 feet ft 
and back wall 6 feet g inches higher than the front, had by 
him a ſufficient quantity of rafters for the front, each 24M I 
feet long, which, to ſave timber, he was unwilling to cut, 
and therefore orders his builder to make the back rafters of 
Cuch a length as will make the declivity of them and fron MW . 
alike, for uniformity; but being at a loſs, is deſirous of "18! 
having it propoſed in the Diary, that he may know how to 9! 
proceed, | tern 
| pen: 
| 28 | that 
III. QvesTion 599, by Mr. Wm. Spicer. was 
8 area 
Suppoſe 4 lends B 20001. at 51. per cent. per ann, ſimple 
intereſt, which B is to pay again in the following manner 
viz. 11. immediately down at the end of the iſt year, 21. 4 In 


the end of the 2d year, 31. at the end of the 3d year, and IM legs 
ſo on, increaſing 11. every year; required at what time 85 _ 
debt will be the greateſt, and alſo in what time A will bo * 
indebted to Þ the ſum of 851. 158. hype 


IV. QuzsT10N 600, Y Mr. Paul Sharp. 


A gentleman having a certain number of guineas and moi. 1 

dores, was aſked how many he had; to which he replied, 8 

that the ſquare root of the guineas multiplied by the cube WM . © 

root of the moidores when the product is the greateſt poſlir 

ob will be = 39'1918; required how many he had of each 
ort? | | | | 


a 3 . , ; KS : Y, Qn iam 


NAX w QUESTIONS. | =_ 
V. QuzesT10n 601, by Mr. T. Moſs. 
If one ſide 4B of any plane triangle 45 C, be divided 


into two parts, and from the point of divi- 
fon (E) 5 ann right lines be drawn parallel 41h 
to, and terminating at the other ſides, and 
the ſaid points of termination be joined by 
a tight line, and there be likewiſe drawn 
al. another right line, as DH or MN, pa- A 
rallel to either of the two.aforeſaid parallel i ot 
lines, ſo as to interſect the other line, and AG 5 2 
terminate in the ſides of the triangle; then 
the: te two extreme parts Hm, Dn or Nu, Mc of the three 
darts into which the line, fo drawn, is divided, will always 
he in the ratio of the two parts BE, AE of the line 4B 
frkt divided; required the demonſtration? | hes 


No. 66. 


feet 

hr VI. QuzsT10N 602, by Mr. J. Edwards, of Magdalen 
* College, Cambridge. 

4 A gentleman has a right-angled triangular garden, at the 


s of Ml right angle of which grows a tree 40 feet high, whoſe ſha- 
dow, I obſerved, on the 21ſt of June, at 2h. 30m. P. M. 


* terminated in the hypothenuſe of the ſaid triangle in a per- 
pendicular direction, and meaſuring the garden, I found 
that the difference of both its ſides from the hypothenuſe 
was 15 and 30 yards: Quere the latitude of the place, and 
area of the garden? | | 

ple VII. QuesT10N 603, by Mr. Wm. Gawith, 

ner 


. at In a right-angled plane triangle 4 BC, ſuppoſe the two 
and I legs 4B and BC = x5 and , the hypothenuſe 4G = 


J : . 
| be Ml Di X ax2, and the perpendicular B D upon the 
bypothenuſe = x3 z to determine the triangle, by quadratics. 


VIII. QuesT1ox 604, by Mr. J. Dymond. 


Given the line biſecting the vertical angle of a plane 
triangle and terminating in the baſe, the perpendicular 


nh falling thereon From one of the angles at the baſe, and the 
ube ocher angle at the baſe; to conſtruct the triangle. 
1 XX. QuesT710n 605, by Mr. J. Turner. 


H any ellipſis the tranſverſe axis is the greateſt of all the 


15 ameters, and the conjugate axis the leaſt; and, of an 
Diary Math. Vol. III. D d 9 ether 
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other diameters, that which is neareſt to the tranſverſe ax: 
is greater than thoſe. which are fartheſt from it. The de. 

monſtration bereof is required, geometrieally, from the 


conſideration of the ſolid. 
X. QuzsT10n 606, by Mor, Fermat, 


Let IV be a ſemicircle deſcribed upon 4B as a di. 
ameter, [ /ee the fig. to the ſolution] and AD, BC two per- 
pendiculars, each equal to NM, the chord of 90% Alſo, 
let any point E be aſſumed in the ſemi-circumference, and 
two lines ED, EC be drawn from thence to the points 
D, C, interſecting the diameter in two points ©, V: then 
SOA will be, univerſally, equal to 42; required 
the demonſtration ? 3 | 


* % This queſtion was propoſed by Monſ. Fermat to Dr. 
Wallis, as may be ſeerkat page 188 of the Commercium Epiſ- 
tolicum, publiſhed at Oxford in the year 1658, but was acer 
yet publicly anſwered. . 


XI. QuzsT10N bo7, by Mr. Wm. Crakelt. 


In a plane triangle there are given one of the angles at 
the baſe, the length of a line drawn from the other angle to 
the middle of its oppoſite fide, and the perpendicular from 
the given angle upon its oppolits ſide a maximum; to de- 
termine the triangle, by conltruction. . 


XII. QuesT10N 608, by Mr. J. Chipchaſe. 


There is a hollow cylinder with a ciroalar hole in its ſide 
Ts of an inch in diameter, and at the diſtance of 3 feet from 
its bottom, out of which when the cylinder is full, the 
water will ſpout to the diſtance of 5 feet from its bottom on 
an horizontal plane, but after it has continued running for 
the ſpace of 15, it will only ſpout to the diſtance of; feet: 
Required the content of the cylinder? Ks | 


XIII. Quzsr10N 609, by Mr. Wan. Wales, 


To determine the declination of that (tar whoſe change 
in azimuth, in a given latitude, is the greateſt poſſible un 3 
given time, reckoned from that of its riſing. 
OE” XIV. Qui 


-- 


No. 


No. (C6. New rs rien | 303 
XIV. Qus $T1ON 610, by Mr. 2E. Hutton. 


To ſind the radius of a cirele, whoſe area ſhall be equal 
to the 1 of an elliptic ſpindle, or to that of any fru- 
ſtum or ſegment of it, 3 given the ellipſe from which 
it is generated, and the diſtance of the centers of the ellipſe 
and Fin i 


XV. Gre rien 611, by Mr. Tho. Allen. 


4 1. 
The ſum of the infinite ſeries e 1g — w— 2-4-6.4+5 


8 | 1.3.5.7 8 1 

— — C. 15 required 

2 8.6＋7 2.4.6.8. 10. 7TH bo | a 
wich the inveſtigation. 


The PrIzE Queries, by * Minus. 


* 


Let a thei MAm be ted by i its ach to the eng 


M, m of a ruler, whoſe middle point is C, 


ſo as to ſlide over a tack fixed in the point 
A, whilſt t oint C of the ruler keeps 

conſtantly. 7 ag e line AC; then will the 
ends M,. m of the ſajd ruler deſeribe a cer- 
tain curve, which revolving about its axis 415 
AC, will generate à ſolid; the rayo of . 
whoſe content to that of its circumſcribing cylinder i is here 
required; the length of the thread being to that of, the ruler 
in the ſub- duplicate ratio of 4 to 3. | | 


| Whoc'er is unable this truth to a wt 
Either is net at all, or an wnhappy lover. 
Happy lovers do al all (tho? not Lad in the arts) 
Know the Solid content " two e hearts. 


Dd 2 | Que ont | 
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1770. 
Queſtions anſwered. . 
I. Quzor1on 597 anfwered by Mr. Wm. Spicer, : 
ROM the iſt given equation w is = 4 (52) — x — y 
14 —Z2; and this value ſubſtituted in the other three, 
they become ax — xx — xy — xz ＋ yz (= 360) = b, 


42 —x2z— 5 — 22 + xy (= 280) = c. and ay — xy 
— yy, — y2 + xz (= 315) = 4; Whence, by addition, 


4 Xx ＋ 2 — x + 2 c, 4 * 2 —z+* = 
e+4, and a xXx Y y = dr. and compleat: 
ing the ſquare, &c. x +2 a - N - AK 
20, 2 +y 2842 — 74 —4 xe +d4=27, and x +3 = 
Ta —$Yaa—4 x b +4d:= 25, and conſequently x = 14, 


xx, 2 =6, and m = 21; which ſhew the matchlets 
hero's name required to be WoLF. ; 


In a manner . ingenious it is alſo anſwered by the 
Rev. Mr. Crake/t, Mr. Gawith, Mr. R. Gibbons, Mr. In. 
Reynalds, and Mr. Tarratt. . © | 


Meſſ. T. Barker, F. Bartlett, E. Bayley, B. Brows, Vin. 
Cole, J. Coultbred, , Cumbrid, R. Dening, V. Dent, 11 
Higgins, F. Mill, E. Reed, T. Robinſon, Alex. Rowe, 9. 
Scott, P. Sharp, Wm. Stephens, Wm. Stoker, Mrs. E. Suge 
gett, and Capt. Williams have likewiſe anſwered it. 


II. Que $TiON 589 anſwered by Maſter J. Spencer, 
at Mr. Allen's Boarding School, in Spalding. 


Put BE, the diff. of the heights of the walls (= 675) 
=a; BA, the breadth of the building 
=28)=6b; AD (= DC) the length 
of the front rafters (= 24 feet) = c; 
and BC = x; then, drawing DF}. 
EB, FC will be =Fxb+x, EC 
ad + xx, and, per ſim. As. x (BC) 
NVA xx (EC): :* x (FC) 


- 
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:c(DC); = aa F xx r and conſequently x = 


45, very nearly; and hence tlie length of the back rafters 
are eaſily found 14˙02288 &c. feet.“ | 


Meſſ. 7. {ddifon, T. Barker. J. Bartlett, E. Bayley, GC. 
Coughron, e Cumbrid, H. Curtis, J. Dalby, R. Dening, IV. 
Dent, R. Gibbons, Matter Fer. O/borne, Pauphagus, E. 
Parnel, Maſter 7. Paty (the propoſer), Plus Minus, E. 
. Reed, M. Reynolds, T. Robinſon, Aex. Rowe, Nuſticus, B. 
Harp, M. Spicer, W. Stoker, 7. Tart att, and Capt. . 
ſiam have allo anſwered it. EFF | 


9 | 1 5 

ee, e 4 | | | 

5, III. Qussriox 599 anſwered by Mr. Wm. Spicer 

2 (/e Propeſer), 

a, E's - . ; 

= Put p = 2000, r = &'os, b= 85751. and x = the time in 
which Z's debt will be greateſt; then (by progreſſion) 4 * 


5 x+FIxx+a+7Fr x x3 +3x* +2x the ſum of B's 
5 yearly payments and their intereſt, and p + prx = the 
= amount of the principal p in the ſame time, and conſequently 
14, D Tprx—- AX X TIXX＋π 2 — gr x XI T ZX 2x = 
s the ſum he will then be indebted, a max. per queſt —lo 

flux. and reduced, x = 45*184086, &c. which ſhews that 
, B's debt will be the greateſt juſt before the 46th payment is 
- made. Again, ſuppoſing x, now, to denote the time when 
* A is indebted to B the ſum of 85*751.- (the reſt remaining 


thc ſame as before), then will 3x x Fix x x 2 + FIX 
— zx 42x — D — prx = b (per queſt.); © x3 + 
5 63x> — 11818x = 259170, and x 93 years, the time re- 
0 quired F——Pamphagus's ſolution is very little different. 
It is alſo anſwered by Meſſ. T. Barker, &. Cougbron, F. 


Dalby, IV. Dent, R. Gibbons, Giles Lacey, E. Reed, T. 
Robinſon, Ilex. Rowe, S. Scott, Capt. Williams, R. Williams 


, ; 
fon, and 7. Toung. | 


) 


i * 
122 N a PI # - 8 
* 


Thie is nearly the ſame as the prize queſtion for the yeas 
1744, to which feveral con ſtructions were given the year following. 
+ This ſolution ſcems io be falſe. For, the ſum of the pay- 
nay mr + 46 00d thee 
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„ QuzsT10N 600 anſwered by Mr. J. Addiſon. 


It is eaſily proved, that two numbers to have the condi. 
tion required in this queſtion (viz. that the cube root of the 
one. multiplied into the ſquare root of the other may be x 
max. &c.) muſt be in the ratio of 2 to 3, and conſequently 


that if xx = the number of guineas, I xx will = that of 
2 : x 3 — 4 

the moidores; whence x4/F x x = 39*1918 (per queſt.), and 
xx 96, and Fxx = 64, the numbers required. 


 Meff. 7. Chipchaſe, J. Dalby, E. Parnel, and Paul Shar 
(the propoſer) put x and y for the number of guineas and 
moidores, and 2 = the ſum of them both; then will = 
2 — x, and VI x /x be a max. (per queſt.). In flux. 
and reduced (z being conſtant), x = 7 z: Whence y =52; 
and, /+2 * VEz being = 39˙1918 (per queſt.), z = 160, 
and conſequently x = 96, and y= 64, the ſame as before. 


Meſſ. T. Barker, G. Coughron, t Cumbrid, V. Dent, N. 
Gibbons, Pamphagus, E. Reed, T. Rebinſon, and Capt. 
IVilliams have likewiſe anſwered it. 2 | 2 

RY e 85 V. Ques- 


3 _—_Y 8 6— tis tt 


— * 0 _ 7 I" * 
f 4 7 , 


of the intereſts of theſe payments = 1.x — 1 TAT — 3 + 
— — — . — zz : : 

31. 4. = 3 Poco „. r. - - lr: 112 ＋3 
nn +2322 +$3* 4. . 7-1 Ar 
„ 92 — 

* .- 1. 24 — 1 Fr. — x, „ the annual 
payments and their intereſts togeiher are I x . x + 37. 7, 
which taken from þ + pr, and the flux. of the remainder made 


, : z 9 1 1 1 - x — 8 "_ _ 
So, we oltain x = 2p + dr an Naas; Lax y/ 43805 


— 20 2 4618408, the time when the debt is greateſt. _ 


Again, the root of the equation Ax 2 T 143. 3 — * 
7 — pr b, or xi + 60x* — 1194 4 = 25caye, is x = 947 
years, the time when 85 v5 is due to B, „e 
The time when the whole gebt is juſt cleared, will be the root 
of this equation 4. 1 TI T. I —x =p +prx, or ai 
＋ 60x? — T1941 x ='2400g0, Where x 2= $4'066,thet.me 1 
the debt is clea ed. * | 


v. QussTiON 601 anſwered by Mr. E. Williams, 
Captain in the Royal Artillery. | 


| By the conſtruction of the propoſer's figure. (ſee the laft 
year's Dips the following analogies are evident, viz. B F 
:: FE: :: EG (FG): co (Dm); therefore 


Hm :: 
Hm: Du:: (BF: FC) :: BE : AE. In like manner, 
AG: M̃e :: GE:cE:: EF ne we On and cen- 
ſequently Me: Nun: : (AC: GC) :: AE: EB, 


The demonſtrations by Meſſrs. T. Barker, V. Cole, G. 


Coughron, the Rev. Mr. Crakelt, J. Dalby, T. Maſi (tbe 
ropoſer), T. Robinſon, and, W. Spicer are ſo little different 


rom the preceding, that ĩt is needleſs to repeat them. 


VI. Qus $T10N 602 anſwered by the Rev. Mr. Crakelt, 


— 


rence betwixt the hypothenuſe and 

leſs leg, and C (15) that betwixt —————______- 

the hypethenuſe and greater; then, | | 

at the point A, erect the 4. AD, 

meeting BD, making with B an 

angle of 45, in D, and join the 4 

alp 32 in : Do _— _ B 

app to = B A, and from a 

che 4 F, where CF drawn || BE D 3 

meets D produced, let fall the . 

+ FC upon 4B produced fo will CFC be the nght- 

angled tr:angular garden required, „ 8 
DEMONSTRATION. Produce DA till it meets FA, drawn 

AE, in the point H: Then, by ſimilarity of As, AB : 

UE:: D;: EE: Cf x | 

AB, and conſequently CF= HF = 4G = AC +6CGC = 

AB +BG= AB +Fo. © | | 


ConsTrucT1ON. Let B 4 (30 yards) repreſent the diffe- | 


The calculation from this conſtruction is extremely eaſy; _ 


whereby the length of the tree's ſhadow, at the given time, 
eames out = 36 yards, and conſequently the ſun's altitude 
=209 19 23%; whence, per ſpherics, the latitude required 
is readily. found to be 379 33” 38" ſouth, &c. 


Meff. 7. Addiſon, J. Barker, J. Bartlett, J. Chipchaſe 
IF. hk 4 er J. Dalby, R. Gibbons, J. Haycock, E. 
Parnel, . Pearſon, E. Reed, T. . Alex. Rowe, V. 
Opicer, W. Stoker, J. Tarratt, Capt. 
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ut {by conitrae.) EB = 


= 
* <= - 
be —— — . — 


illiams, R. Millian - 
o, 


e 2 by 
* . 1 
I - _ * 
r e 


; 
a 
14 
[ 


* 


= 
24 * * We By a= - NY a 
2 7 8 * _ n : 


— 


[I 


30 _ Lavies' Dian 128  [Rolljnſon] 10 
Im, and J. Young have giver ingenious algebraic ſolution; 
ts 537 VVV 
Mr. C. Coughron obſerves that, as the exceſs of the hy. 
pothenu'e above-one of the legs is double its exceſs abore 
the other leg, the ſides of the required triangle are in arith- 
metical/ progreſhon; and from thence derives every thing 
(without algebra) nearly the ſame as above.  _ 


VIL Quzsr10x 603 anſwered by Mr. G. Coughron. 


By the data and properties of a right-angled triangle, x! 
| 13 : | — 3 
+ y10 = xx TI X aaxxyy, and xh = xx THF 
afyx x3. Subſtitute zxx for yy and its powers in the firſt 
equation, and it becomes x0 x 25 1 = XO x 2 +1 
x a ; 25 Fi—2+1) x 442 = o; which, divided 
by z2zxz +1 and reduced, gives zz + 77 1 ＋ 44 * 


— 


1 | 33 EN 1 I 
2 T2 11 244 = o; or, putting v = 2 +>, ve 


—— . 8 | 
144aaxXx0—1-+244=0; „ * ＋ 1244 l 
55 „which put = 2c, and then, 2 + 2 being = 3c, — 
z will be found = == Vee —1-+c. Laſtly, ſrom the ſe- Ri 

F cis 1 
cond equation is had 2* x19 A * TDI 2 


144224 


e eee bo 8 | | I 
= TIN X N, which, as 2 is now known, will like- 25 
wiſe be known, and from thence the triangle becomes 4 
known. | 3 F 8 
The. ſolutions given by the Rev. Mr. Crakelt and Mr. 5 
Gawith (the propoſer) are alſo very ingenious. yr 
| Fob | | di 
: m; 
pe 

5 th 
fir 
(6 


VIII. Quss: X 


No: 67. 


e hy. 


ſcribe a ſegment of a circle to contain 
the given angle of the required tri- 
angle, and in B A AB, take Ln 
= the given perpendicular. Biſect 43 
in m, and through the points and x 
draw a right line meeting the arch of 
the ſaid ſegment in J: Join 4, A, and 
LB, 2 Dc * 7 in IB, 
produced, take BH = BC: Draw nh, 19 
AH, and AHL will be the triangle 41 
required. | = 4 


— RD 


* FR js Foabirycy. 7 B is biſected in m and DC 1s 
is 2A; alſo (by conſtruction) H is= BC 


a x W Fn, the given perpendicular, bY coor run. Moreover, be- 
cauſe the given line FB is 4. 


cooffruQion.. D. E. B 


aa Elegant e to this queſtion have alſo been re- 
ceived from the Rev. Mr, Crake/t, and Meſſ. G. Coughron, 
H. Curtis, J. Dalby, P. George, an and W. Wales. It is 


„ alfo anſwered by Rieff. T. Barker, J. e en. 
e- we, and . Spicer. | 
4 IX. Quz3mroy 6og anſwered by the "MF Mr. Crakele, 


Let ABC be the repreſentation of any upright cone; 
ADE A that of any Relliptic ſection 
made therein; Ac = EC = the ſemi- 3 2 
tranſverſe of ſuch ſection; De = ce its > 
ſemi-· conjugate; Fc any other ſemi- 
diameter; 2 Ko L, MNE the * 
diameters of three circular ſections 
made 3. * paſſing through the 
points E, and EO. a parallel to 
the axis of the cone, BP: Then, by 
nilaricy of As, Lo: Ice:: Ec—co 

Eo): Ec, and Ko: Ge : Ec +co 
(45): Ec (Ac), aud coaſequently Lo 
ee prop. of the circle) le x cc er Per: 22 

82 


| Qyterions'Avawannm,/ 56s 


vil. Quz3710n 604 anſwered ty Mr. T. Mofs. 
abore Cons ra uc rio. Upon the given biſedtiog line AB de- 


DrMoxs TRA TION. Draw HD, cutting IB in E: Then, 


1 HD is | Bn, pc” aps e HE (=iHD) a3 | 


D and an 
LEAD =E AH; 7 v3 AA is = the given ang! e. 9 


„ N ” * 
8 2 W 4 K yy : 
| . K A pas of hn Ee n 


F — - — > 
TOP IE tee 8 2 I 


— 
— 4 F 
=> 2 "va 


— 


; 310 LD * Diane 9. 5 CNoilinſin] 1770. 
Ec — c: Ec2, the rincipal prop. of the ellipſe: B 
Des or Ie x Gem (by —— o& SEE and the 5 


of parallels) Ic x MNorEN= IcXHO=HO+10] 
O0* +HOX201, and Ec* 9 (1) 
HO +HOX20T+E0», and conſequently E — Do 
=0 +£0'=EP, or Be. = Ec* EV: Where. 
ſore Ee: Xx Fo = Do* XEc* Der X c = Der 
Een - FEci x c N EIL X cn, or, by adding Ee* X 
co* to both, Ec Nei = Feb * Dc? ＋ 212 Ken: 
Whence, as a ſimilar e vality will obtain for all the other 
points of of the curve, DFE, and the et reater c becomes 
the greater will Ec* X F ge become li ewiſe, the truth of 
the prob. is manifeſt. 


Med. T. Barter and Fo ow have alſo demontrated bu 


X. — 606 anſwered 5 6 Clericus. 


1055 the points B, N; D, e; 2 draw E S TDC inter- 
| Feting AB i in : Then, per. ſim. As 
DA : AO :: ES: DS'= JS, O, and 
BC(=DA): BV:: ES: SCE ' 7 19 
and conſequently. BIX DA: 40 X 
BV:: ES XE BEN 
(by property of the circle): Whence 


440 . (= LL RE 


AB? X E , becauſe 2D4* SAN) 


2 ts Euc. r.). But OV: DC (AB): 2; 
12 LS, -4 lim. AS OEJ, DEC), and conſequently 80 


NEL) =240 x BY (= o F 
2 ee OV +240 XO = 


2A Xx OB3, and 10 4. 0% +240 Kr = 


AO +240 XOB +08B*; i.e. T * 
= AO +QBY\, or AV* + BQ* = = A B* 


Demonſtrations. of this” theorem have alſo been received 
from Moll. T. Allen, J. Barker, 7. Chipchaſe, C. Goughron, 
the Rev. Mr. Cralelt, J. Dalby, B. George, R. Gibbons, Ill. 
Halls; the Rev. Mr. * Plus Minus, J. Robinſon, 
M. Spicer, the Rev. Mr. Wildbore, and E. an., Cap- 
tain in the Royal Artillery. 


Xl, Quss- 


E 44 


Gerten“ A vA I . | 1 


No. 67. 


XI. Quzs ion 607 PR TE by the Rev. Mr. Lawſon. - 


2 % 42 { 4 
r 4 - cf _ — 


ConsTRUCTION.. On AB the given line, deſeride a feg- 
meat to contain the given 
angle. Biſẽ 3 the cireum- 


_ 


* * in DN, and join 11 
2 x 3.3. Continue ö 
1 95 l BE equals 5D; { 
ther then, draw AE cutting 4 


mes dhe circumference conti- 
* nued in G. Biſect _ 
the circumference A 
in C, and join 4,C; C,B; - 
it, WW ad continue C * till 'B 1 
equals CB; then join 4, F, and 1 ay AC Fis the range 
required, whoſe perpendicular C9 is a maximvm. 


DeMonsTRATION. From C let fall CPLAG, and it 
will be the 22 perpendicular in the ſegment AC. 
er- But CD is (till greater, becauſe the locus of the remaining 
angle of the required triangle (viz. E Fe) is a nfs rene 
% fiilarto 4D B, to whieh IF is a tangent. 


Note, If the perpendicular be gives in magnitude, the 

PB ſame conſtruction may be uſed; and if Po be ſer off on PC 

Dads thereto, and through e, Hd drawn A, the points 
and d will each give a ſolution to the problem. | 


4 
. 
| 
A 
: 
I 
3 
; 
8 
1 


corsraveriox. to the fame by the Rev. Mr. Crakelt 
(the Propoſer). | 


Let 4B be ſuppoſed the given line drawn from the un- 

7) known angle at the baſe to | 
_ the middle of its oppoſite fide, 
= and R131 it to C 
2 fo that B = 13, 
deſcribe upon CC a ſegment 

of a circle capable of contain - 

ing an angle = the given one 

d at the bate, and draw the 
ty tangent thereto AD: Then, 
drawing DC, through A draw 
parallel thereto to meet DB 
produced in E, and the AE D, "pirated chereby, wil be 
t e 


=; 
1 
& 
f 

+ 
i, 
J. 
* 


Druov- 


312 Livres DAA TES. L Rolligſn] ins 
Dr Mons RATIO. The line AE being C, the ange 


AEZ will be the Z CDB = the given angle at the baſe 
(by conſtruction), and the As ABE. CBD fimilar ; whence 
AB: BC':: BE: BD; but AB = BC-(by:conftruttion); 
wherefore BE = BD. And, that the perpend. E F will in 
this caſe be a maximum, is very plain, tince in all other 
(poſſible) caſes the line 4D will cut the ſegment VDC in 
two points, and fall nearer the point B, and cohicquently 
not give the 4. BG or its double, E F, a maximum. 


Schorivx. If it was required that E ſhould be to 3D 
in a given ratio, or that the perpendicular inſtead of a 
maximum ſhould be of a given magnitude, the coaltruction 
would be the ſame very nearly, x. 


This queſtion is alſo ſolved in a curious manner by the 
Rev. Mr. Wildbore; and the conſtructions by Meſſrs. C. 
Cougbron and T. Myfſ5 are not eſſentially different from the 
preceding, except in their ſtrictly demonſtrating the per- 
pendicular to be a maximum. . 


XII. Quzsr1 o 608 anfwered by the Rev. Mr. Wildbore. 
If HL=EH, KL wil=2EH, and (per conics) & L- 


2 VL. or EH BY 2 AC: 
HC; * HE = D 25 inches; 422 -- AF 
and in like manner is found IH = | 
9 inches. Alſo (per Newton: Princip. 
edit. opt. p. 329, 330, 331) the times 
in which EH and 1 A may YE emp- 5,6, ee 
e and 
. 
— — reſpectively; the 


difference of which is evidently = goo” (the time in which 
Elis run out at H) per queition; whence EF = 664872, 
and the content of the cylinder 21178266 cubic inches. 


4 


e C 


Anſwer to the ſame by Mr. T. Allen. 


Let CEF repreſent the cylinder, the hole, and , 


AB the ſpouting water, when the ſurface occupies E and 
16 reſpectively. Upon the diameters EC, 7C deſcribe 
the ſemicircles Ee C, Ieh, and draw ecH LEC: 15 
it is well known that the horizontal diſtances AC, BC. l 
1 | 5 the 


Siren interval. 


n ls. at r 
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the ſpeuting fluid, are reſpectively = 2 Re and 2 x H. 
Therefore, lince e # and g M are given = 2:5 and 15 feet re- 
ſpectively, EH and TH are eaſily found = 20833 &c. and o'75 
et: Therefore CE, the height of the cylinder, is = 50833 
&c. feet. Put now, E H=, F. 0000545415 the area of 
the orifice in feet, m rν , 1 = time 38 EFGIT 
vith the frſt or greateſt velocity, IH c, £ 1= 133 &c. 
d, the given time ,yo00o” , p 785397, and EF (the 
diam. of the cylinder) X. Then, Ae Mech. 1 edit. 
b Soak oe = #5 „„ * e 
pa. 175,17 ah cy * j | ho F Vs ron: per e 
Hur. r e 
Flux, » edn. P. 139, Fyibs 2. 4; whence, 
Ingenious anſwers to this queſtion have alſo been received 
from Mef. J. Addiſon, T. Barker, J. Chipchaſe (the pro- 
poſer), M. Cole, G. Coughron, and the Rev. Mr. Crakelt, 


XII.. QuesT10N Gog anſwered by Mr. W a Wales 
. ie Prapeſer). ro et 6 


ProjECTION. Deſcribe the primitive ABCD for the 
equator, and draw BD for the me- 4g. 
ridian; from D. ſet off DE =4the ,- 8 
arc of the equator paſſed over in the . c 
* interval, and join P, E: De- 
ſcribe the horizon 46 FC interſect- 
ing PE in F; then, from P, the pale, 
as a center, through F, deſcribe the 
parallel of declination FG A, which. 
{hall be that of the ſtar required. 
DemonsSTRATION. It is a thing too 


well known to need - dgmonftrating Ter fY 


here, that every phenomenon whetever changes its azi- 


muth the faſteſt poſſible when on the meridian, and with 


equal velocities at equal diſtances therefrom ; confequen y, 
the change in azimuth will be the greateſt poſſible du ing 
the whote ef. any given interval, when the phenomen nis 
on the meridian preciſely at the middle of that interval or 
when the ſemi diurnal arc DE, turned into time, is = 4 the 
ScxroLIivm. It is manifeſt that when the given intery i] 
exceeds'12 hours, the declination will be of the fame nam: 
tl the Us, but of a contrary name when the interval 
b IS. 1 e | 
Diary Math. Vol. III. Ee == *Riemanee. 
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RxENMARE. It may at firſt fight ſeem to ſome; as if tin 
method of projection would fail in particular eaſes; ſuch az, 
if it was required to find , the ſun's declination when his 
change in azimuth was the greateſt poſſible in any given 
time, reckoned from his riſing, anti Jeſs than the ſhorteſt 
tay in the latitude given: But on more mature conſideration 


this will be found a miſtake; for in all thoſe caſes, the ſun'; 
declination muſt be the greateſt poſlible, and of a different 


of 


name with the latitude, becauſe then the whole-of the given 1 
interval is the neareſt poſhble to the meridian, which is the re 
very principle on which the preceding projection is founded, — 
I ſcarce need add that coſ. FP: rad. :: tang. 1 (the WM ni 
given lat.) : tang. PF the co-declination required. | 
The Rev. Mr. Wildbore alſo gives a curious projection of \ 
this problem on the plane of the equinoctial; and the Rex, X 
Mr. Cratelt and Mr. E. Coughron have given ingenious alge- 
h T% 1 NES: 7 
EA, SLE. IF. © . ; rate 
XIV..QuesT1oN 610 anſwered by Mr. T. Allen, 1 
| . ; | . 8 tak 
Let AE BD repreſent the given ellipſis, and FE Pi 
ſpindle, generated by the revolu- | x. 
tion of the elliptic are EE G abaut x4 
its axis FG,——Put CB =a, CE 
HM KUSS LI Z= d, CI = XL 4 
=»; IH =, arc EH=2, and 4 
2 2 3˙147553 then, per conics, e+ 
ae =, and therefore HL 2 
| # and 


= | | 3 : :b — K 
= LL = -vaa—xx d: 


„ — 5 3 
x Ja?—=ccxx 


hence (= +90) = e (by purtng i. 
x; | Su ag =— ce) and 22 * Vr Ter — 2p: 5 

| the flux. of the-ſpindle; whoſe. guent is 2 = eint Th 
+ AL * Circ. EEE ip" rad. is x and fine = 274 5 


a general expreſſion for the ſurface, either of the whole, or wle 
of any fruſtam of the ſpindle : But the two firſt terms thr: 
- _ thereof expreſs.:the ſurface of the portion EH MD of the 

ipberoid EH; Wherefore it is evident that the radivs = 


— 4 


179 


this 
1 az, 
bis 
wen 
rtelt 
tion 
ums 
rent 
wen 
the 
ded, 


(the 


The Par ZE Quzs7 rox anſwered: by Mr. Thoi Allen, 
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of delle ha ſurface 1 2 1 be a mean proport. 


e e205 
between the ſorf, \EGRD 5 2 * ACN e 


HGRM 


The Rev. Meſſ. Crakelt and WWilabore have likewiſe given 
ingenious and general ſolutions to this queſtion.——Mr, G. 
Courhron gives a general conſtruction to it, and refers to 
pages 291 and 292 of Mr. Hutton's Menſuration ſor the de- 
monſtration. | Fad 


XV. QuesT1oN 611 anſwered by the Rev. Mr. Wildbore; 
The terms of the propoſed ſeries being multiplied ſepa- 
rately by xi, x9, x*3, &c; reſpectively, and the fluxion- » 


1. ire 1. 3X  x.3:ex72x or 
taken, it becomes MN c. = 


2.4.6 2.4.6.8 
. „ .. o . . — 9 » 
x* ͤ Ts _ x+ 9 
3 bf a 


+55 _ ; the fluent of which, when x = 1, is 


e+4/2e—2f . 
: * 


— 5 = 040685, the ſum required; where 


SI the periphery of the ellipſis whoſe ſemi - axes are V1 
and x, and / of that of the circle, whoſe rad. is 1. 


Mr. Allen (the propoſer] and. the Rev. Mr. Crakelt alſo 
bring out the ſame concluſion exacty, by means of theo. 1. 
ba. 146, of Mr. Landen's Lucubrations. f 


. of Spalding. 


Tet DF (24) repreſent any indefinite poſition of the 
muler,, and DAF (= 5s) the correſponding poſition of the 
mreag. Put AH, the diſtance of the tack A from the 
middle of the ruler, = 2, HG = HE = x, and p 
= 3J'14159. &. then will FG = DE = 44 — xx 

| 1 E. e 2 (47 


— 


— _ 
45 > 
ny ts gs 


r 14. 2a. oi Yr Se 44 I ES : 
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(47 Euc. 1.) , AE = z— x, and AG = 2 +, end cbn« 


ſequently Maa —xx + 2+ x* XR Ti 
Yaa—rx+3—=xÞ =4; = 1 
; e BS 
| Ae 6X R ks th 
in- the preſent. caſe, where e 1 Ys i 5 
and s = 2 (per queſt.) Further, * 2 
when the extremity of the ruter paſſes -* i | th 
the point Or the: Auxion of £4, on. H = N w 
x — 2 will evidently be = o; there- 5 2 R 
ſore bes x 1—xxl" ES = o, 
or 4x 1— XN - xx =0; in which. 40 
equation one root, or value, of x 1 
(which is that here required) is evi. 85 p 


dently N. —Now, p *; gar 3h K 
E karg x * „ e K*. — 
aax + Jaaxx — Ix3x * 1 — N * and P£ *: aaR — — 


x*x +1aaxx IA IX „ Tr F being this Bustiers 

of the ſolids whereof OV9, TOAOK, and Tok are the di 
reſpective ſections (I& being the greateſt ordinate), their MW w. 
fluents, by proper W w_ ubſtitution, wilt be p > =] 


2 2 __ 2+V3 — or th 4 
27 | ns x 7 8. 0. 7 val 
the ſum of Fg two laſt of which minus whe firſt gives , 1 La * 
= the content of, the ſolid required; the ratio _— _ to by 
chat of i its  circumferibing cylinder will be as 1: — +3 3. tut 

, | co 

ig evident from what has been determined abbve.- . Fs: 
Ingenious Plus Minus, you ſee how I prove dei 

Your heart true content from what's bee above: coe 
And ſince I'm ſo happy this truth. to ditcover, | ob 


I hope ah 1 e be, a "PF true lover 17785 be: 


* we 
- „ ww £4 & 


4 * 


fleet, in Kent. 


Suppoſe the lines drawn as in the preceding diagram, and 
me ruler to be moved from its. ſirſt wo Yu, into the 
poſition D F, and put FA + AD (the le 
=24, FA -A Dx, DF (the length of the ruler) = 


2, DE = FC = yy, and p = 3'14159 &c. Then, by 
theo. 10, 14, book 2d, of Stmpſon's Geometry, 2d edit. and. 


the nature of the problem, will be found Gov = a+6 


MM „ We 
a Des 9 bb . EV = b 4 + 


4 a —bb +53 


aa—bb _ VTF=57, and, ſuppoſing the ſolid... 


| Vaa—bb+yy | 
1h to be divided into two parts by a plane coinciding with its 


greate(t ordinate, the ſum of the fluxion of thoſe parts 


295537 


= ——; the correct flu. whereof (— = y IF 5 


— = bb — Jy 


- 2 + —.— gives (when y = 6) the ſoli- 


The ſame anſwered by the Rev. Mr. 0 rakele, of Norch- 
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ngth of the thread) 


— 


. 4 

„ dity required = 2 Sf : „the ſolidity of a ſphere, 
ir WM whoſe diameter is = the length of the Tuler, Again, 
5 Ei repreſenting the 
7 value of AE, its flux. made o, and properly reduced,“ 
'3 gives x3 aa == ** 2 aa—bbx a, or (inoe 4 = 

0 by the data} x3, + 1 * = - ; and the roor -, by ſul ſti- 
8 tution, ſhews that, in the preſent caſe, the points E, 1 


coincide, or that the altitude of the eircumicnbing cylir der 
b H, and conſequently that its ſolidity is to that of the 
generated ſold as x + — to „be ſe veral curious 
corollaries deduced: from this ſolution our narrow limits 
oblige us to omit; and Mr. G. Coughron's anſwer is 10 
nearly the ſame that it would. be need eſs to repeat it. 


Mr. Ja ver Yeret produces FG w meet the curve apain in 
J then, retaining the laſt ſubſtitution, and joining D, F and 
drawing H G — thereto, x#/bb—yz = EH = HG. (per 
47 Euc, 3.) and 42754/66 * yy = the fuxien of the folid 
1 1 


Seh- 


218 LADIES Diaries. [ Rollinſen] 170. 
generated by the revolution of the ſpace V Dgfv about the 
axis Vo; the correct fluent whereof (= =I 


when y =b, gives * x þ3 = 5 x 853, the content of the 


whole ſolid required, let the length of the thread be what 


3 ingenious propoſer Plus Minus, after his curious 
ſolution, makes the following remark, viz. I have given 
© the length of the thread in proportion to that of the ruler 


ag 2:4/;, that the conjugate hearts may oſculate, as in O 


*and 0; had the thread been ſhorter, they would have 
F interſected ; had it been longer, they would not hare 
© touched; and had it been much longer, they would not 
have had this form of an heart, but would have been two 
© ovals. Yet in all caſes the ſolid generated by the rotation 
* of one of the curves is equal to a ſphere, whoſe diameter 
is equal to the length of the ruler, | 


General Anſwer to the ſame by the Rev. Mr. Wildbore. 


The curve being generated by the motion of the point 
from D to O, let the femicircle - — 5 
D F9, whole rad. is ED (24240 D 
=I Mm = Cn) de 7 0 
de generated by that of the point 
F. Through the center E draw 
Fm, and then, the s 0, D, 
FE being equal, and F muſt, - — 
be co- temporary poſitions of the | 
two points, Moreover, p. 50. 
Bm* =p. BG. Bui +p.G6D.: © * 
H ius is evidently = the. flux. of... \,. - 
the ſolid generated by the reyola-). 
tion of BD about BD =p.6G.GF* +p.G6D.G!* 
(becauſe Bm GF): But p. GD. GF = the flux. of the 
ſphe: ic ſegment generated by the revolution of G abut 
GD; whence the corrected fluent of p. BG. CF. A the 
ſaid ſegment = the ſaid ſolid; but, let the relation of 5 
to. C F be what it will, when each of them is = nothing at 
the fame time, the corrected fluent of p. BG,GF2 mult 
nect flarily be o: In which cafe therefore, the ſegment 
will be = the folid- Now M and F evidently. arrive at 9 5 \ 

62 SHE 3 . the 


— 


It 


is eahly derived, being = t 


4 
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E D. 379, 


the ſame time, making G F and BG each equal to nothing; 
and, by conſeqyence, the ſphere generated by FO = the 

ſolit generated by 91 D.——Which property is not at all 
affected by 1M -+ 4m, but it is univerſal to the whole 
family of curves, whert C7: is a conſtant quantity. Further, 
Mu ls evidently equal to the greateſt diameter of the ſolid, 


or to that of its circumſcrib:ng cylinder, 


and LD = its 


height; „the ratio of the ſoſidities will be 49D +4 LD, 


Now, to determine the ſolid anſwering to any particular 
data; from the center # with the rad. #2 =4. 1M + An 


deſcribe a circle, and from A as a center, 


with the power 


Ad Si VLin, deſcribe the equilateral hyper- 
bota PN, aud where it cuts the circle at & let fall the per- 
pendicular Ne; at. i erect the 47s, and through e draw , 
which wilh be = Mm; tor (per trigonom.). 1D 2 AE :: fe 
1. JI— A4 (taking Ag = i) and gi + 4 = 
Al He $+$ebV. +23? —i6* = Ae T2 Ae. ei Ten; 


Ae? . A9 — 1e. en = Aq* *x Aq* 


—e* = Ad*: 


But 9 (i n) - je Re? (47 Euc. 1.); therefore 
Ne. Ae = Hd, a known property-of the hyperbola, whoſe 
afymptote is AD and power .44*. It is moreover evident 
that, when Ai is the greateſt poſſible, or when 7 coincides 


with L, the hyperbola will not cut but t 


ouch the circle, 


Al. being univerſally the height of the circumſeribing y- 
linder above AD; and, in the particular caſe propoſed, 
becauſe V — Con? i, Dd =Re= Ad, i909» — 
Ad dy 4i 22> == A 2 N. Ai o, 44. — 05 
AI Dis the height of the circumſcribing cylinder, and the 


ratio above will become 10D: 1440 or 


11 £2223 ., 


the ſolid content of the heart to that of its circumſcribing 


cn 


cylinder. a d 
Cor. x. The fluxion of the area By: D 


= BD.B nt = 


=BG.GF + CD.CF=BC.GCF + flux. of the circ. 
{e;m:nt GF D; whence, when BG and G Feach = o, the 
area BD = crcular ſegment GF D; wherefore the area 


— 


of the whole circle = that of the curve. 


2 1 


Co. 2. From what is ſhewn above, the 


- 


ſolidity of any 


ſegment of the heart, cut 1 to the axis OD, 
he 


ric ſegment above the 


correct fluent of p. B G. C F. =$p.GDxTJFG*FTD* ' 


DA .AC— AE = the 


by revolugon of Jun D about BD. 


ſolid generated | 
Colts. . 
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Con. 3. In the ſame manner it will be found that the fluent 


of BG.GFis =4AEY/ AET—AC® — AE X byp. 
log. of e na which + ae cirg: ſegment 
GFD is = the area of the curve BH. 
Con. 4. If Cn is not = E D, but in a given ratio ». Cn 
= ED, then will 2, & globe = the folid, as is evident 
from what is demonſtrated above; and the fame univerſal 


property may be ſtill farther extended. 


Schori UM. The above univerſal properties may be ap- 
lied to the finding a number of fluems of very difficult 
—5 but the ſubje is much too eopious for this place. 
Can 1 miſtake the problem, miſs the prize! 
On whom my Lucy's choiceſt bleſſings riſe; 
For whoſe content ſhe labours and ſhe lives: 
Friendſhip, truth conjugate ſhe — gives 
Entwin'd with love unſpottej; then may T 
E'er guide her on to bliſs; to endleſs joy. 
NoTE, The initials anſwer the Prize Enigma. 


Tngenious anſwers to this queſtion have alſo been received 
from Meſſ. T. Barker, J. Chipchaſe, P. George, Wm. Hardy, 
and Vm. Sewell ; but the firſt prize of 12 Diaries for the ſo- 
lution of it are fallen to the fot of the Rev. Mr. Milabore, 


and that of 8 to Plus Minus the propoſes, 


The Eclipſes calculated for 1770. 


There will happen only two eclipſes this year; both of 


= the ſun, and invifible in Europe. 


The firſt, on Friday the 25th day of May, at two in the 
morning, viſible in America, towards the tropic of Cancer; 


The ſecond, on Saturday the 19th day of November, at 
10 ia the morning, vilible in the ſouthers parts of Africa 
and America. | J. K zack. 


On the 28th of Augult, Jupiter will be occulted by the 


moon, according to the following computation for Greeas- 


wick Obſervatory, viz. immerſion 11 h. 39' 20”, and emer- 
11 h. 5; 47 apparent time. REDEN Rozixs. 


Netw 


No 


NE w e 1 2 


ant! New Queſtions. 
| 3. QuazriON, 612, by Mr. Tho. Sadler. 


In Whitchurch now a maid doth del, 
Her nerghbours ſtiſe her bonny Nell: 
She likes to live a maiden's life, 
8 And won't conſent to be a wife, 
1 Tho' Harry, Richard, Ben, and „ 51S 
To, Nelly oft a courting go. | 
Above a ſcore ſue for the maid, 
Fop, clown, and Jeering ganymede, 
But to them all tis Nefly's ſong, 
To marry ſhe is yet toe young. 
Fler age and fortune you will find NY 
From the # equations here 1 Bag g 
Come artiſts fay, from what is ſ. 
— iy * pid 3 4 
For ſhould the. maiden ſtay too Jon 
She 20ny forget her fav*rite ſong. 0 5 
# 2 +93, 113900 +.x?, and. 
Given Jy * +73 = 654508000000 „JN ro . ref 
her age in Fears, and 3 her fortune i in pounds 
I 


1. Qvserien 613, by Mfr Paul Sharp. 7/2 


Obie che difference of the tranſrerſe and conjugate — 
meters of an ellipſis . 9, and the diff. of zhe length of the 
greateſt inkeribeck parallelogram and radius of curvature at 
the end of the conjugate diameter 3˙28426, to find the 
ſud diameters and rad. of curvature at the ſazd poiot. 


III. Westen 614; by My. Wm: Gawith.. - - 


Wee ö Nn n 24, 2 TESTES 
iN b, and x y ITI : =; 
1 . 47 and ß means of quadratics. 6 


IV. ne 615. by Me. * Chipchaſe. 7 


I the mid of the Marketplace: at Stockton is erected a 
fe column of the Doric order, on the top of which ſtands 


-A perfon® 


101 urn 's feet in a that appears the N poſſible to 


5 * >> r 1 * vs 
C. A EEE ANY Sx ARM At 


PP 2 


N. Lavtfts Dranxrrs, Nollinſon] 1770. 


a perſon (the height of whoſe eye is 3 feet) ſtanding at the 
diſtance of 32 feet from the baſe of the column, on level 
ground: From whence the column's height is required. 


V-QuzsT10n 616, by Mr. Wa. Spicer. 
Required the, area of the. exponential curre, whoſe equa · 
tion is II“ = . 


VI. Qu ESBION G17, by Mr. Samuel Vinee. 


If the ſabtang. of a curve be expreſſed by 


required de value of che ſemi-ordinate y thereof, when the 
abſciſſa x is = a given quantity 7. Fe 


VII. Qussriox 618, by Mr. J Addiſon. 


- Suppoſe a triangular priſm, whoſe length is 12 feet, and 


baſe a right- angled iſoſceles triangle, the longeſt fide of 
which is alſe 12 feet, to be placed. perpendicularly in a 
ſtream of water ra feet deep; with-its right angle directly 
facing the ſtream; required the velocity of the ſtream per 
ſecond, when its force againſt the priſm 1s 387052 lb. ave. 


VIIL. Qt rio 619, by Mr. Steph. Ogle: 
Given an angle. 4 in ma itude, and a poipt P in- poſt- 
tion; to draw a right line PES in ſuch à direction, that. 


PLS +M may be g AS + AL, A being a given right 
line. [See the fig. to the folution.] + 2208 


IX. Ques Tron 620, by Mr. Edvw. Williams, Captain 
1; Fre in the Reyal Artillery,  _ | 
The ſame conſtruction remaining as in Menſ. Fermat's 

theorem (ſee the laſt 3 Diary); it is required to de- 

monſtrate, geometricall y, when C will be a maximum. 
: X. Quesr! oN 621, by the Rev. Mr. Wildbore. 
"Given the right line DC and the angle D, it is propoftd 


geometrically to determine the point fo, thar 7% 7-1 
EE WET : being 


5 „ 
2 
dx — x4] * Jy _ 
o | 
a—=bx*l xx | 


- 


vo. 67. Na w Quzs ere ; 4323 
being in a given ratio, the ſum of BA and BC may be'a 


. 


given quantity. [See the fig, te the ſolution. ] 


IX. QuesT10N 622, by the Rev, Mr, Crakelt. 


Given the right line biſecting the vertical angle bf any 
plane triangle and terminating in its baſe, andthe rectangie 
under each fide and its adjacent ſegment of the baſe made 
by the ſaid biſecting line; to conſtruct the-rriangle. 


. XII.'QuzsT1ON 623, by Nr. 1 Moſs. 


If from the, extremities of the diameter of a circle ever ſo 
many chords are drawn, two and two, interſecting each 
other in an ordinate / perpendicular to that diameter, the 
chords joining the extremities of every correſponding two 
of them, being produced, will all interſect the a 
produced in one point; query the demonſtration? 


XIII, QuzsTiON 624, by Mr. J. Powle. 


Given 11. 11 4 21. 32 ＋ 35. 51 +43.7* Kc. to x 
terms = 845815 702, to find x; UE 2 
Where x is the age of my partner for life: 
A fond mother, true friend. and good wife. 


* * "7 


XIV. QusstioNn 625, . Plus Minus. 


Juſt after reading in, the book of Geneſis of the tower of 
Babel, ,whoſe top was to reach up.to heaven, I fell aſleep, 
and dreamed, that I was got upon the top of this tower. 
When St. Paul's clock, in London, began to ſtrike 2, I ſaw 
my own ſhadow fall en, that church, and ſome time after 
ſaw it quit the earth's ſurface, juſt at the ſpot where a man 

ſeemed to be very hard at work. I called out (as loud as 
J could baw]) ſurely, friend, tis time to leave off; 1 think 
ſo too, ſays he, for our clock wants but a quarter of 7. 
This adventure happened on the firſt of May, as I knew b 

the garlands on the May-polls all about the country, and 10 
the ſun's declination was 15 19%. Hence T would know:the 
keight of the tower, the place where it ſtood, and the habi- 
tation of my friend aforeſaid. | 4 


- 
E 
p 
© 
* . F 
* 
_ 4 . : * I 4 * : : s 4 * 9 * 5 4 * * 8 . = ** FE” : 
r N b n 3 2 1 * * 7 * 2 =>. +4 3c 24628 2763 <# N 
* _ Me ve ge IE SEC 2 2 5 FLO 2 99 © x * 2230 * 1 2 FSA $I. a . = — — — — . 2 
3 3 a 3 4s as 4 — ” . : — = are TT, Fs IE a Sd Z 4 ADs 2 EET A 2 2 3 os Ron = — — — — wE 
. r 3 . 3 * e — 7 —W — br - i £7 —— . — — 
a « * Zh ** * p N * 23 = > — 
. : * * " 2 
_ ” th ti. — — — — 2 — 0 - . — — 1 — — * - _— — —ͤ— — — — — — — — — - — 


A - 4 L * — 
1 — n 5 es 8 
- 


XV. Que $» 


1 — 


a> * 5 ; J _— 3 
. ͤ . ˖—— K *˙²¾Zẽð˙iꝛ 2 EF 14 


yu Li DA. TRellinfn)” fe 


# l 


xv. Qs rien 636, by My. Tho. Allen, © 


+ Txt ADB be a given ſemi- ellipſe, 1 
deſcribed on the center 1 We b ng 5 circular ar 
Wich the rad. Al. = the | E 
\-mi-conjugate, and ſuppoſfe 
the right line An M cutting 
the circle in 7 and the el- 
lipſe in M, to revolve about 
the point A, until it coin- 
cides with 4B. Let, allo, 
SM. Pn be drawn perpen- 
' dicular to AB in the points 
"O and P, and on En (pro- 
_-edaced when neceſſary) let 
Pr be eee CE; 1 (RN: RR 
then, whilit the point 1 ES WO | 
deſcribes the femi-elliptic J. 2 
arc B, the point 7 will deſcribe the curve lis 8 
It is required to determine the Cobh of ho * * 
rated by the revolution of tlie aid Curve about its 0A 


The PR IZ R 'Qr ESTION, H the Rev. Mr. Wildbore, 


A lady ſent her ſervant to a well famous for its 
water, Who filled the bucket, and drew it u * , 
and Teng by ; but when the bottom arrived at land, found 
"that the laſt drop of water was running out of it; for ſome 
unlucky boys had bored an hole thereinT*606610 5 mch dia- 
Meter. Hence the time it was in drawing up is required 
the diameter and depth of the bucket being each of them 
ones or the depth of the well to the ſurface of the wites 
"29 fleet. . ; ; 


— 
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ar r 
| - Queſtions anfevered. 


. Quzs71ON 612 anſwered by Mr. Wa, Wilkin, 


pYT a = 13900 and þ ws 654508008000; then, from the 

| iſt equation, y=a+x* — H, which value ſubſtituted 

| in the ad gives x +a + x ZN = b +7 FFT =; 

| From whence x is found = 30, her age in years, and thence 
7 S 200, her fortune in pounds. wy 


G In this manner, nearly, it is alſo anſwered by Meſſ. 7. 
I Bartlet, &. Coughron, Curiaſus, R. Dening, F. Hellings, 
Tl | 5 Hooper” jun. Pamphagus, E. Parnel, E. Reed, Wm. 

; eynolds, Alex. Rowe, T. Sadler (the go, . Shad- 
gett, T. Smith, Wm. Spicer, Mich. Taylor, an 7s oung, 
who are all greatly ſurpriſed that Nelly ſhould think her- 
ſelf too young to marr ?!? 


% 


nt ö Wt | 
ly II. QuzsT130N 613 anſwered by Mr. Wm. Spicer. 
je | 3 | | i | 
. Let x = the ſemi-tranſverſe; then will x4/2 = the length 
d, of the greateſt inſcribed parallelogram, and (by art. 71 of 
« Simpſon's Flux.) — = rad. of curvature at the extremity 


of the conjugate diam. whence (putting a = 3*23426) — fy 


= x4/2 —a, per queſt. and x = 20: Conſequently the 
tranſverſe diameter = 40, the conjugate = 32, and the rad. 
of curvature 25. | | | 


Much after this manner it is likewiſe anſwered by Meſſ. 
Fo wn Chipchaſe, G. Coughron, J. Hellings, Pam- 
pharus, E. Parnel, E. Reed, Tho. Robinſon, Alex. Rowe, 
P. Sharp (the propoſer), W. Wiltin, and Ja. Toung, - 
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III. 1 ON 6 14 anfrered hy Mr. Geo. n 


Put a 10 . 15 + 215703 = us, x 5,1 FL — TV, and 


x3 +353 F273) = aw; then the given equations will be- 
come « +v = a. 8 and vo + = c: Take the laſt 


equation from the firft, and u - = 4—c, from which and 


the 2d equation is found = 4 X a= +406 + a—c, 
ey AX Va e ＋45—4 + c, and from thence v (= 
| a—u) = 4 * a7 6-2 V ef , whence XK 154 
y Finn (= 45) x3 +53 (= v7) and x3 ＋ +23 
12 105 all become known, and from the 2d and 3d of theſe 


9 
J7 
equations S — ; whence xs + 775 ba uT — 2 5 


alſo becomes known, which put r and x3 + y3 (= vr) = — 
27, and then (by queſt. 102 p. 63 of Simp. Select Exerc.) x3 


—y3 will eaſily be found 19 2 + 2,417 — 145 
(ſuppoſing x to be e which put = 29, and 
then x and y = M and * — AT reſpectivel y. 


"In this manner, e nearly, it is alſo anſwered by 
the Rev. Mr. Crake!t, Mr. Gawith (the propoſer), Mr. Ths, 
Robinſon, of Biddick, and Mr. Wm. Spicer. 


Mr. Misb. Taylor has alſo ſent a ſolution to it. 
8 TV. QuesrTIon 615 anſwered by the Rev. Mr. Crakelt, 


Consrtrvc. Take AB = = 32 feet (the diſt. of the obſerver 
from the column), and in an indefinite per- 


pendicular thereto, at the point A, the diſt. E 
AC= 5 feet (the length of the urn): Biſect 2 TY | 
AC in D, and take DE = DB; alſo take F 
1 AC and AG = 53 feet, the height 6 
of the obſerver; then GF will be the re- D 
quired height of the column. 5 BEA! 1 
DE monsT. Since BAH = BD* — 7D xl — 6 


=D +4DXBD—A4D=Z#DFDIN. 


| rt C (by conſtruc.) E X EC SEA N fe a 


Cir 


fe 


S 


0. 
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circle deſcribed through the three points F, E, B will have 


the line A for a tangent, and by Simp. Algebra, p. 358, 


2d edit. the line FE will appear under the greateſt angle to 
an eye at-B, and conſequently F A+ AG or FG will be 
the perpendicular height of the column.* © Cay 


Upon this principle it is alſo anfwered by Meſſ. J. Chip- 
thaſe (the propoſer), Gemini, J. Hellings, E. Reed, Wm, 
Reynolds, Tho. Robinſon, Alex. Rowe, 77 Spencer (Diſcip. 
T. Allen), VW. Spicer, and the Rev. Mr. /#i/dbore, 


Mr. Geo. Coughron gives an ingenious conſtruction to it, 
founded on art. 35 of Rowe's Flux. zd edit. and from thence 


calculates the height of the column required = z5*09754 &c. 


feet. | 


i v. Qursrion 616 anfoered by Mr, J. Spencer, 
: A Av; --- 


Pat 2 and à for the hyp. logs. of x and b reſpectively, 


3 a = @= 
and then zx* = =, and y=a"*2z? x; whence yx = 


4 x*u# x, and the fluent (by art. 341 of Simp. Flux.) is 
74 Xx XZ — z the area of the curve required. 


And in this manner the anſwer is alſo given by Meſſ. 7. 
Addiſon, G. Courhron, the Rev. Mr. Crakelt, Meſſ. E. Parnel, 


Tho. Robinſon, Alex. Rowe, Paul Sharp, I.. Spicer (tbe 


propoſer), Mm. Wilkin, and the Rev. Mr. Wildbore. _ 


F 


VI, QuesT10N 617 anſwered by Mr. Geo, Coughror, 


rer e a,, 7 = 
Pf. ̃ 
ax a wx , and, taking the correct flyene, 


r N 
RE $66 12 


— — 
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* See Mr. Crakelt's remark on this queſtion, at the bottom of 
p. 37, Diary 1774. | | 
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42 
»=2 x byp. log. of x + =, x hyp. log. of T rr 4 


X NV H- rob N = the 9 arc + Who 


f "x2 _= 
ine r to rad. r, r=dTand M. the 
Arr rx + xx 


hyp. logs. of — a nd 


Telpettively, ſee 


arts. 329 and 544 of Simpſon's Flux. 2d edit.); whence the 
value of y may be determined let that of x be what it will. 


The Rev. Mr, Wildbore ſolves i it thus, viz. 7 =x . 


dx — x 


* ax bee — bxXt 


3 Ges” dx — x. 
— + 447 OS 
4 dx+d 4A x = *π⏑.] 


* cet (putting cc AA and fx 4307 , the correct. 


x} 


FE x * 
fluent of which * X h. * —— — Ea X h. I. I PY 
1 X B. 1 . +48 X h. I. cc x. 
34 . | 64 | 
cular arc whoſe tang. is - to rad. x + X circular. arc 
tang. = and rad. x; which, placing s for x, gives what is 


3 - 
required. 


The Rev. Mr. Crakelt and Meſſ. . Rowe and S. Vince 
{the propoſer) bare likewiſe anſwered 1 it. 


VII. Quks- 
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No 


VII. QessTion 618 anfwered by Mr. J. Addiſon 
* R 


ABC repreſent a ſection of the priſm parallel to its enes, 
and BD and AD be parallel and perp en 


dicular to 4 C reſpectively; then, the | 2B | Z3o 


number: of forcing .particles of the fluid D 
ting upon the fide { B, being as BD, 
and their force as the ſquare of the line 
of the angle of incidence BAD (45®), | 
by mechanics, the whole force upon the t | 
two ſides thereof, A5, BC, wil manly be = half that 
upon its baſe FC (ſuppoſing 4C, directly, to face the 
ſtream): But, putting v = the velocity of the water (per 
{:cond) reckoned in feet, and / = 16rs feet, the force 


againlt AC is = 0 62˙5 Ib. Av. (per prop. 107 of 
Emerſon's Mechanics, 1ſt edit. a cubic foot of water weigh- 


ing 6211b. Av.); therefore ——_ X 62*5 S the force againſt 


ABC = 387072 lb. Av. per queſt. Whence v = 52*6008 &c. 
ſeet, the velocity of the ſtream per ſecond, which was re- 
quired, * . 


Upon the ſame principle, and in the very ſame manner 
nearly, the anſwer is alſo given by the Rev. Mr. Cratelt and 
Meſſ. J. Bartlett, J. Chipchaſe, C. Coughron, J. Spencer 
(Diſcip. T. Allen), and S. Vince. 8 


The Rev. Mr. Wilabore has alſo favoured us with a cu- 
rious ſolution to this queſt. founded on the principle, that 
the effect which the preſſure of the water has to move the 
priſm in the direction of the ſtream ſhall be equal to that 
of a weight of 387072 lb, Av. from which, and the conh-- 
d:ration of the action of the back water, he proves that 
the effect of the preſſure againſt low-arched bridges, in, 
time of floods, ſuch as thoſe made by Mr. Brindley for 
conveying his aqueducts over rivers, is not ſo great as is 
commonly imagined, not va: ying according to the gepth of 
the water above, but nearly as the ſquare of the difference 
of the depth above and below the budge: Allo, that the 
arch ought in this caſe to be a parabola, that ſo its width 
may be every where proportional to the quantity of water 
which is to be diſcharged through it; for the water runs 
vith the greateſt velocity at the bottom, and when the 
upper part of the arch is choaked up with hay, ice, &. it 
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it be thus formed it will diſcharge the moſt water when aud 


where there is the greateſt neceſlity for it, &c. but we 


cannot ſpare room for the ſolution at preſent. 


VIII. Qussr. 619 anſwered by the Rev. Mr. Wildbors 


iven line FS N with the given line or 

it. SM=M,ul PM = AL + AS, 
it will give the poſition, or poſitions, 
of PM required, with much more eaſe 
than any ſolid conſtruction derived from 
the following 3 


AnaLvs1s. Join A, P, and draw P 
perpendicular and PW parallel to AS. | 
mn =a, AH =5, T2 = 8, FW ET 

Vi, Ai = x, aud AL.: chen; pere. | 
fim. triangles, 6b - (AW — AL): 4 (PW) : 5 (AL) 
: x (AS), whence x = 3 — 5 Alſo, by Euc. 2. 13, and the 
conditions of the queſtion, x + y — M =4/aa+xx—2gx; 
reduced, y3-2d+a3M+6b.y* +2Md+2Mb+M*-a*-2g4 


„ +a* —M?,b = 0: Which equaticn not being of the 
kind tnat admits of reduction by any of the methods of di- 
viſors, except in particular caſes, it ſhould ſeem as if the 
problem could not generally be reduced to a plane one.—— 
But the roots of the equation may be found with great 
facility after the manner of Newton and Leibnitz by means 
of the Above mechaniſm. | | 


If the conchoid ruler revolve about the pole P upon the 


Mr. G. Coughror's ſolution is not effentially different from 
this. —He alſo ſhews, by way of corollary. that where 
ide point P coincides with L, the cubic reduces to a fimple 
equation. 5 4 | 


It is likewiſe anſwered by the Rev. Mr. Cratelt and Mefl, 
7. Hellings and Alex. Rowe. - 3 : 


IX. Ques 


71 


aud 
we 


re, 


the 
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. Q Es rio 620 anſwered by tbe Rev. Mr. Crakelt. 


ConsTRUC., From the vertices, D, C, of the given per- 
of the ſemicircle AN B draw the right 
lines DN, CN, and the part, OF, . 
which they intercept on the diameter /, | 
O/04 
13 A 
DEMoNSTRA. For to any other point, \ 
E, of the ſaid ſemicircle draw the right . 
lines DSE, Cu E, and from IV and E [> 
EGF upon DC, and draw ES BA; | 5 
then, by ſimilarity of triangles, VS: M:: DC: O, 
and E G: EF :: o: DC, or, by taking the rectangles of 


pendiculars, AD, BC, to the middle N 
431 N XK 
78 
AB will be the maximum required. 
let fall the perpendiculars NS and * 7 C 
the correſponding terms, NS XEG = Nc TSF x2: 


NOXEF=NC+cD XcS:: ov: O: But Ne 


X cS is greater than Nc +cS X £2; wherefore OV will 
be greater than ov. F 


ent IVb, and the lengths 


are, the conſtruction and 


Sc HOLIUM. Whatever the legm 
of the perpendiculars AD, BC, 
demonſtration will hold good. 


The demonſtration by Capt. Edw. Williams (the propoſer) 


is alſo very curious, and purely geometrical. 
The Rev. Mr. Wildbore's Demonſ*ration is thus, viz. 


At any given diſt. whatever, draw AB | to DC and Eb 
to the ſame; then 'tis ſelf-evident | 
taat the higher the point e or E is 
tiken' above 5, the greater will ov 
or O be; through e draw a right 
line parallel to D, in which take 
any point F; join FD, FC, cutting 
AB in F and : Compleat the pa- 
rall:lograms DG, DH; then, Fe 
being = GH, and PC (Lto Fe H) 
common (to the As CGH, CFe, 
DFe) B I will be=sv= ro, and adding e (common), 7. 
will evidently be = ov; therefore 'tis manifeſt that C will 
be the Form at the vertex, and the ſame at equal heights 


azove DC, let gh and the curve AF. be what they will, 
3 Meſſ. 
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Meſſ. 7. Chipchaſe, G. Coughron, J. Hellings, E. Pare, 


2. Robinſon, Alex. Rowe, 7. Spencer (Diſcip. T. Allen), 


V. Spicer, S. Vince, and W. Wilkin have likewiſe demon. 
ſtrated it. 4 % kT rt ts a er OnIgES | 


; X. QuesT10N 621 anſwered by Mr. Steph. Ogle. 
ConsTRUC. Make the Z CDI — the given © D, and 


draw CE to terminate in DI lo, as to 

be to DC in the given ratio of BA to 7 7 ' _þ_7 

DA; produce it till CF = the given cZTT77r 
1antity, and through Fdraw KH} to  \' oo 

DC meeting D/ mm Z; join C, H, and Cf > 


be = E; then, drawing CB, BA to ä 
EE, CE reipectively, the thing will be 2 A Gf: -- * 
done. | | 17 94 
_ DzwoxTsT, Produce 4B to meet KH in K; then, per 


ſim. triangles, EF: BK(:: HE: HB):: EG: BC, wheie 


the antecedents EF, EG being equal (by conſtruction) the 
conſequents BK, BC muſt be equal alſo: Conſequently 
AB +BC(=AB TBN) CF, the given quantity by 
conſtruction.— The Rev. Mr. GCra#e/ft's conſtruction is not 


materially different. 


Elegant conſtructions to this problem have alſo been re- 
ceived from Meſſ. G. Coughron, Plus Minus, T. Moſs, and 
the Rev. Mr. Wildbore (the propoſer); and Meſſ. T. Robin- 
fon, Alex. Rowe, W. Wilkin, and Fa. Young anſwer it alge- 
braicallyc.*. - - - 1 | 


XI. QuesT1ON 622 anſwered by the Rev. Mr. Crakelt 
o Fewer). | | 


ConsTRvec. Let P and © repreſent the ſides of two 
ſquares equal in magnitude to | 
the two given rectangles, and 
find a fourth proportional, 
DC, to the given biſecting 
line, P and Q; perpendicular 
to which eret CE the ſaid 
biſecting line, and therewith 

_rad. deſcribing a circle, 
x DGEF: In CD pro- 
duced take DI = DF, and 
on CT as diam. deſ...be the 
ſemicirck CX; ere the per- 


- pendicular 


draw EG to terminate therein ſo as to P nn 
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am | to KI, KC reſpectively; then with DC, DG, 
ae HB = GF, and join the points B, C: Circumſcribe 


y 


; then, joining the points A, B, ABC vill be the re- 
quired triangle. 


conſequently BD: DC:: BC: CH: But, by reaſon of 
arallels, we alſo have BD (D): DC:: ID: CH(Dm); 
whence BC = Dl, and BCXCH = D/ x Dm = (fince 


A MiecB: HB:: DCAD): AH, and CH: HB :: DC: 

AB, and conſequently CB XCH: HB* :: DG* : AH 
: But, by conſtruction, HA: P* :: : CD»; 
© ovberefore, ex aquo perturbate, CB X CH: F:: : 


5e W1#x 4 - but, from what has been already proved, | B 


ly XCH = , and of conſequence 4 X 18 =P.. 


ot Ingenious conſtructions to this probem have likewiſe been 
received from Mr. G. Coughron, Gemini, and the Rev. Mr. 
. ilabore; and Meſſ. Wm. Reynolds, T. Robinſon, Alex. Rowe, 


Wm. Spicer, Mich. Taylor, Mir. Wilkin, and Ja. Toung | 


1 have given neat algebraic ſolutions to it. 


XII. QuesTiON 623 anſwered by Mr. T: Moſs ; 
5 (the Propeſer). \ 8 | : 


DemonsTRA. Let any two (unequal) chords BH, DC 

drawn, interſecting | 2 
each other in the point 
n; thro' which point 
draw the perpendicular 
(or. ſemi-chord) FI; 
| draw the radius EH, 
and alſo FH and DH: 
Then it 1s evident that 
the C EH is equal to 
45H, each being = 


7 


= ZE FH: but ZEBH is EHB: Therefore EH 


+4ABHP(FHB)=LEHP= LEFH; whence es E 
- being 


-ndicular DX, and having taken thereon Du = S, draw 
1d Dn conſtitute the A DHC, and in DH produced 
de A BDC with a circle, and produce CH to meet it in 


DemonsTRA. By conſtrue, BD X DH=DFX DS 
Der; whence the As BDC and H DC are ſimilar, and 


the 7 Inm is right) Da = 9*, by conſtruction. The 
{ABD = Z ACD = £D BC; whence BH (=GF= 
iCE=the given biſecting line) biſects the £ ABC: There-, 


LFDmiz £ BDC). Moreover, the Z EBH + 2 FHB. 


— — Ken, 4 
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being common, the As EHP and E H are ſimilar, and f 

FE: EF;: PE: HE, or EB HH: EF: PE: EB 15 
HE), or (dividedly) EB: ER EF (FB) :: PE: PE- 
BE (BP), or, alternately, EB: PE :: FB: BP: Again MP 


by diviſion of ratios, EH: PE—EB :: FB: BP—F}, dra% 


i. e. EB: BP :: FB: BP—FB; in which circumſtance pr 
it is demonſtrated (ſee theo. 15. p. 74. Simp. Geom. i edit) tet 
that if any two right lines be drawn from the points Fg 
meeting any where in the 1 of the circle deſcribed 
with the rad. EH, they will be in the conſtant ratio of FB 
to BP, and conſequently a right line (C or BH) drawn 
from I to the point where the two ſaid lines meet in the 
periphery will always biſe& the angle formed by thoſe lines, 
—— Therefore, through any other point 7, in the perpend, 
FI. let now two chords be drawn from B and D to meet 
the periphery in G and L; then, having drawn G F and GL, 
it is evident from the former part of this demonſtration, that 
the ZFGB (SFD) = £BGL, and conſequently that 
(by the above-mentioned theorem) GL produced mult re- 
ceſſarily meet DB produced, in the very ſame point P 
where HC produced met it. 


The Rev. Mr. Wildbore's Demonſtration is as follows, vis, 


In the given ordinate FI take any point , and draw 
DmC, BmH; and HC P meeting DB produced in P. Bi- 
ſect Dm in C, and with O rad. deſcribe the circ. FmD, 
which, per Euc. 3. 31, will circumſcribe the. quadrilateral 
Fm H: then, per 1. 32. the ZHBE= 4 BPH+Z£ZBHP, 
the HED = ZEHP + £LEPH, and, per z. 21, the 
LCHB= £ZCDB (mDF)=mHF; therefore the £ PHE 
=ZEBH (BHE) + ZPHB(CDB), the Z HPD = 
£HBE —£ZCDB, and the ZEFH= ZEBH + £mHF 
( D BY: Conſequently. the EFH = Z PHE, and the 
AE being common, the As FE H, HEP (per 1. 32.) are 
ſimilar, and (per 6. 4.) FE: EH (=BE):: EH: PE; 
where*tis manifeſt that FE and EA will continue the ſame 
wherever ia the given ordinate FI the point u is taken, ard 
conſequently that their third proportional PE muſt continue 


- 


the ſame likewiſe. 


Cor. 1. If, in like manner, a circle be deſcribed about the 
quadrilateral B Cm F, it will appear that the ( FCI 
LmBF=7Z HCm; ©: CD biſects the £ FCH: and it 15 
thewn above that BA biſects the CHF; F biſects the 

2 CFH, and m is the cent. of the circle inſcribed in the 

ACFH. It is evident likewiſe that PI is a tangent = 2 
3! 2 os. 
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ok. 2. Becauſe FE: BE =£H :: FH: PA:: BF: 
BP, by converſion and diviſion, BP: BP—BF:: BE 
'BE — 2 F- = HF; = Wherefore if, from any two given 
points P and F, two right lines in a given ratio are to be 


drawn, divide PF in that ratio in B, and take BE: BF:: 


BP: BP—BF; then two lines meeting any where in the 
circumference of the circle deſcribed with the rad, BE, will 
be in the required ratio, which 1s the property laid down at 
P. 336 of Simp. Alg. zd edit. and applied to the ſolution af 
many difficult problems by that ingenious author.——And 
with the ſame eaſe may other curious and uſeful proportions 
be derived. b ö 3 
We are alſo favoured with demonſtrations of this curious 


roperty by Mr. 7. Chipehaſe, the Rev. Mr. Crakelt, Mr. 
G Fal Plus Minus, and Mr. Ja. Young. 


XIII. QuesT1ON 624 anſwered by Mr. Cha. Hutton. 


Pat / for the given ſum of x terms of the ſeries; then the 
term or is g . z II! =(putting 2=x+2x) 
23.22 — 1“ = 425 — 421 +23 = 422222 402 F. 

| 1234 . 
2222 + 1002* +242 ＋T 1. 222 — 6023 ＋T 282 +32.,22z 

123 ; 1 12 2 7 STA 
＋ 427 +423 +2*.2; and, by taking the integrals, &c. we 
then obtain 5 = 75 *X: 40x5 + K — 5x4 — gox3 — 5x2 
+8x, the ſum of the ſeries propoſed (z being = x and x = 


z—1); from which the remaining part of the queſt. might 
be eaſily determined, &c. | 


And by other different but + Farmer methods the ſum of 
the ſeries is likewiſe determined by Mr. C. Goughron, the 
Rev. Mr. Cratelt, 2 Hellings, E. Reed, Alex. Roave, 
W. Spicer, S. Vince, and V. Wilkin: But the ingenious pro- 
poſer having, by ſome miſchance, given us a wrong number 


(845815702), none of them could find the right age, that 


ſent by the propoſer along with the quelt. in the year 1767 


being 48. N | 


Anſwer to the ſame by the Rev. Mr. Wildbore. 


The propoſed ſeries x? TH + 23,32 +33, 443.72 
. .. to x terms is evidently g 1 . 2 1— 1 +2%.2.2=—1* 
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+ 37 2222 2 x1? + 43 24 GY P _ to Xx terms = 


5 + 27 + 35 .. . . V. X. — 4X 14 +24 + 34 coco 77 oþ ; ly 
+23 + 33.....x3 = (by caſe zd on p. 206 of Simp. Ale 4 
ad edit. &c.) 2 * +fx5 —rxx* —f x3 rx +: © 


which ſuppoſe = 8458957024,* and then x = 48, th 
valuable lady's age required by (the propofer) Mz. Foul, f a 


* NoTE, This truly ingenious gentleman having diſcovered py 
- this number ſo as to give the value of x a whole number, it | 
happens luckily to be the very number that gives x = the 
age meant, by the propoſer, &c, CIS ow v 
"00 : | | Ti 
XIV. QuesT1oN 625 anſwered by Mr. W. Wales. — 
2 55 5 | . : lat 
From the data of this queſt. it appears that the tower x 
ſtood to the ſouth of London, and under 
the ſame meridian, and that the ſun ſet 4 37 2 J. 
at 6h. 45 by the time at the labourer's 5 
meridian, which let the arc Z PA re- 1 
' preſent, where Z is the zenith, or geo- ea! 
raphical fituation, P the pole, and © the 
ths ſun in the horizon HC. Draw P©, of: 
the fun's polar diſtance, the vertical 2 ©: 1s 
and -PLB for the meridian of London, + + -- mu 
and the point & where theſe two laſt interſect will be the O. 
ſituation of the tower, and L that of London. Now, in the the 
_ right-angled ſpherical A PH O, having given PO and the Ml the 
P, HP, the labourer's latitude, is readily found = 35e dor 
27 46” north; and if Z be a tangent to the arc Z Bin Z, Ml fn 
ex 


and meeting CB 5 in T7, T B will be the height of 
the tower. Join 7, L, and from 7, on CL produced, let WM co 
fall the perpendicular TD; and the (DLT will be = the £ 
O's zenith diſt. at London on the given day, whoſe fine and ter 
coſine denote by r and p, the fine and coſine of Z P bv - dia 
and c, thoſe of LP by à and 6, the coſine of £PZ3M cn 


(= HO) by v, and DL by x, Then S DC, and — 7 
27D; alſo (Euc. 47. 1.) VDC TDT . More- he 
"over TG: 1:: 7D: fine DCI = fine LB, whoſe co- ; 
fine alſo is thence known; and (Simp. Trig. 5 coſine 


P x coſ. LB — fine PL x ſme Ln = col. PB. Again, - 
. a 5 5 5 f ; 7 : 0 

ſince 7 C is the ſecant of Z ; its coſine ===> from whence FE: 
its fine alſo is determinable, and (per Anderſon's theo.) fine ra 


Z B̃ X fine Z P x col PZ co. Z B X coſ. LO 2 No 


|= coſ. PB, Theſe two values ſor the coſ. PB expreſſed in 
+: ſymbols, according to the precediag notation, ind equated, * . 
p. p. p n N p | | . e ö 
os, give += * pb —ar Seins Ter bur pb—ar 
7 and v are each S the fine of the ©'s declination, for which 
vered putting d., and 6 — c m, the equation will be ot 5 = | 
per, it — p 6 Wo P 

= the = 59433341. Hence 


2% 6 i 3 
Vx 55. whence —— 
TC and the CTC D are readily found = 8'1928755, and 
31* 4 ; and thence the tower's height = 7 19287 


s, 
; labourer's longitude = 95* 19 calt. 
ower 4 CEC od $I ob 4 — 
p Anfwer ta the ſame by the ingenicus Propeſer, Plus Minus. 


2 In fig. 1. P repreſents the north. pole, © that place of the 
earth to which the ſun was vertical when 
the ſhadow quitted its ſurface, Z the place 

of the tower, and M that of the man. It 
is evident that at the time aforeſaid the ſun * 
mult be in the horizon of M, and therefore 

OM = 90% OP is the comp. of declin. of > 

the ſun, and the. OP = 1019 r5': Hence 

the man's lat. will be found 3547 464” „ 
dorth. Find the £ POM and call its coſ. g, and let the 
ſine and coſ. of O be / and d reſpectively. Then, to find 
expreſſions for the ſine and coſine OZ and the coſine of ZP, 
conſider fig. 24, where 4 repreſents the top of the tower, 

Z its baſe, L London, P the north pole, C the earth's cen- 

ter, and M the man's place (which is here put in the meri- 

Gian of L to prerent confuſion in the diagram): Draw AL. 

cutting the axis CP in F, and let fall Bobo | 

CD, AE Lto AL and CP, and join A 

CL, CM, which call r, and F, 3 4 Zz- 

moreover, let the fine and coſine of 

the ſun's merid. alt. at London be m 

and » (= LD and CD). Then AC 

D Vz + amz + rr, and the ſine 

of the Z C AM {= OZ) = rr + 

vV:z +2mz Tur, ant its coſine = 

rV2z + 2mz —AM/2z2z +2mz + rr. 


Now the £8 FCD, FAE being equal 
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ö 5 radii of . 
the earth, and its latitude 190 27 north; and laftly, the 
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; 483 | 10 


1 


— = - —— 8 ＋ . 4 
SUDO TS 2 PB a i 2 — 
— > 7 ws * 1 8 r av $ 


* 


* 


1 . = BS. — hy þ . ; « 25 1 g 7 BS; — _ 8 — 
Ee es EEE 0: 


ES EI 


N 7 . 


— 
EN « 


* — 0 3 


—2 


3 


: 3 
. aq — 4 
. 8 


. - m_ 3 "> 2 ons I . 
n r 


8 — 6 
II A IEC 


$38 Lavins' DIA. [Rollinfn) 11, 
to the ſun's declination, : 4: : 1 (CD): Z (FD) 7 *P:; 8 


: == CF,r:d::2 + m—Z (4F) JZ +drm—ddn 


Lr. (FE) and FE+FC (or CE) A +dm+35n—+r 

putting 4 for r — dd); Hence the coline of Z P = 
az + dm +5n + +22 TZ Tyr, and (by means of an 
| excellent theor. in the Lady's Diary 1732, pa. 8.) qrrs + 
22 D drr NVL? +Mzz+2mz+rr 
= rr x dz du u VZ u T; Whence z= 
am fn =“ -2ds g- .— Hence the reſt will 
be found as follows, viz. The height of the tower AZ = 
7˙3 7082 tadii of the earth = 29360296 miles, its latitude = 
19 22 N. and the man's longitude fr 

30% E. nearly. 


This queſtion is alſo Saeed ingeniouſly by the er. 
Meſſ. Crakelt and Wilabore. pA OY, J | Ke 


XV. QuzsT1oN 626 anſwered by Mr. Geo. Coughron, 


"Put AP = x, Pr (AB) =, AC =e, CD 5, and 
3'5416= þ (vid. laſt year's bg.) ; then will P xx, 
and, per prop. of the ellipſis, Q M H = X 2ay —J)j: 
Whence, by means of the ſim. As A Px, A A. will be 
found y = 2abbxx + a* +ccxx the equation of the curve, 
ce being =bb—aa; conſequently pyyx (the flux. of the re- 
Cuired ſolidity) g paab*x*x +> a® Tec, (and taking the 
gu) the ſolidity itſelf, when x, will be either 2pa 3445 X 


— een 1 4 5 : 3 
Juic iC n acc za cir. arc whoſe tan. is and rad. r, 


* 


or 28413400 x 3aac>2c3 xai-cc) ax h. log. of — =, 
arcording as b or 4 is the ſemi-tranſrerſe, &c. | 


And in this manner, nearly, the anſwer is alſo n by 
Mr. 7. Addiſon, the Rev. Mr. Crakelt, Meſſ. J. Helling,, 
C. Hutton, E. Parnel, and S. Vince © 


/ 


Arnſecer 


r Fo SL” RY as 


om London-= 35˙ 20 


f 71, 


( 
* 
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Anſwer to the ſame by the Rev. Mr. Wildbore. | 


The figure being drawn as directed in the queſt. erect the 
LIDO L AC 4 DC* A, with which, as rad. and 
cent. O, deſcribe the arc of a circle, and join O, P cutting 
it in 3; let fall At, L upon OP and A reſpectively, 
then will {47 (by fim. triangles) P. 40. OP, which, 
becauſe 40* + APO, is evidently the fiuent of 
AP. A0. AQ? +AP 21 PI. OP. Take any where 
a right line M= 2 AC. DG", DG HCI 2240 
Des. AC; then, by conics, &c. AM =2CD>. AQ. 
AC - A. AC* 40, and, by means of fimilar 
triangles, M: AD :: 402 +AP>: AP., AQ =P 
M. Apr. OP, Pr* (= Ms. 4P+.0 P*) = Mix 


10 FAV A HO + AP* + £407. 


| 10 + Br — 2 4 Þ> X 40 * * IR and the ſoli- = 
dity generated round- 4 P, or the fluent of p. P.. AP, is ; 4 
5. M. Xx AP the arc As +4 4V, which was required. 


Conor ART. Pr (= M. AP*.0P* (being = M x 


2=£0*.0P-2, me fla. of Pr. Ap is M. A P- the are As 


= the atea of the curve Ar P. 
Plus Mizus puts AC = c, CD =t, AP = 2, and Pr 
= v, and then finds the equation of the curve ArG to be 
v AE N E * (ſee fg. in the laſt year's 
Diary), where mm =it—cc, and is affirmative or negative 
according as C O is the longer or ſhorter ſemi-axis. In the 
former caſe, the curve Ar & is the conchoidal hyperbolifm 
of an elliplis with a diameter without a eenter, and that 
diameter is a line perpendicular to AG in the point 4, and 
its aſymptote is parallel to AG; and, jn the latter caſe, the 


curve is the hyperboliſm of an hyperbola with a diamcter, 


its two parallel aſymptotes being perpendicular to C and 
equidiſtant from 4, and the 3d parallel to AC, which is the 


tangent at the vertex of the axis, viz. 4.— If tg eg, or 
m o, Le. if the ſemi-ellipſis 4M D becomes a ſemi- 
circle, the curye degenerates into a common parabola, and 


AC is ftill a tang. at A the vertex of the axis. The fluxion 


of the ſolid required is 4p 99e X SE mz , and. 
the fluent, or ſolid itſelf, is eaſily found from * 


forms, &c. 8 g 2 


* 


IR . 5 * : 5 - :e = Des Eo on ot 3 * 
2 rr 8 * 1 * 1 7 N 5 6 a — — SL * E — Rs, \ * — IDA 7 

p —_— 4 9 
hy —_ — = 8 8 N C 


5 yoo 4 5424. Nenn, 


The Pzx1zE . anſwered by tho Rev: Mr. Wildbors 
(the Propoſer). = 


Suppoſe SS to be the ſurface of tho water, E the land, 
DO the bottom of the bucket when filled 

with water, B the bottom of it whea: the 12 
part AS is drawn out of the water, Cthe ' 1 
ſurface of the water in the bucket in this 4 - 
Poſition, LSS 348 inches = 71, AB=SQ --- Qt —7 
=AD =12 =a, r'o66105 = 6, 193=d, B=f# 4h 

S the velocity per ſecond with which he 32 | 

- bucker is drawn up, 4S=BO =r, and 4 

AC = x. Then y/d : 2d :: VS: 22 


= 2x = the velocity per fecond of 5 — 
deſcent of a column of water whoſe height _ | 


is CZ and immerſed part SB, owing. to its 
own preſſure, which increaſed by gives 


44e. ER = the real velocity per der with 
which the water runs out of the orifice; Wherefore c* a”? 


X 2724 Mar — 2x = the relative velocity per ſecond 
with which the ſurface of the mater deſcends i in the bucket 


at C, and / -C A So POETIC = = the abſolute 
Poon per ſecond, with whith the ſarface of: he water af- 


< 24 - ; 


cends i in the SY, Whence: = ——— 
e 


T 
the flux. of the time of aſcent from to Cor from O to ; a 
the fluent of which corfected by taking 7 and x'cach = 43 : 

( 


will, when AS = BO=r=a Ca RET 


— * Y 7 hx. log. of 


tive: — 
728 7e N 34am 117 
7 , the time in which the bucket e ie the x water, 


When it has aſcended to H, ſuppoſe the ſurface of 
the water therein, b=a —x= C — and 3 = C9 ;, then, in 


the fame manner as before, will = —X- +> db 25 7 


the relative velocity per ſecond wah which the ſurface gr 
-the water deſcends 1 in the bucket at O, and the Suxion: - 


4 


IT 


4 


20re 


— 


between thoſe two poſitions = 


724 — * + e. hyp. log. of _ 3 * 
time of aſcent of the bottom of the bucket from the ſurface 


* 
lh 


aay 


1 ce N ,t | 
fuent of which, when'y = b.= a x, or when 11 


arrives at L (putting = = 7), is — 


No, 68. we Quit Tions Answ 135 . | 
time of aſcent from S to H = that of deſcent in the bucket 


341 


= the 
— — ä — 


26 — 257 


„ 


2x 3 


” 


— 
— 


the 


of the water till it arrived at land: From which equation 


and that above x. is found = 4557, 5 = 12, and 


zo“ the time required. 


AD" u 4 


COROLLARY. 


*0888421* 4/ 160833 


time in which the bucket would be empticd et reſt. 


Scnot ix. From the ſame principles. may one part of 
the theory of the curious wheel for raiſing water upon the> 
river Limat at Zurich in Switzerland be determi 


o 


88 


* 


ned. * 


2 + 4 


* 


— 


— 44˙67768“ is the 


* 


Ingenious 


— TR „ 


—— 


* This is the ſolution in which was propoſed that vo principle 


of effluent water, which occaſioned that log altercation on the 
ſabject, in our Miſcellany, by two learned and ingenions gentle». 
men. This diſpute was carried on, by both parties, with that 
true gentlemen-like candour, openneſs, and. medeſty, which has 
And of their ſeveral ingenious argu- 
dopt that prin- 


done them much honour. 


ments,. every reader is left to avail himſelf, and a 


ciple which to him ſeems to be the true one. 


The above ſolution is given on the principle of the velocity of 


the efluent ſtream being increaſed by that of the vellcl iidclf. and 


we ſhall here ſubjoin the ſolution on the contrary ptincip e; that 
every perſon may take which he pleaſes. 
Let a, c, d, u, and t denote the ſame quantities as in the above 


original ſolution ; alſo x = any variable alt. of the ſurface of the 


witer in the bucket above that in the well, while the bucket is 
aſcending out of the water; and f the correſponding time. Then 


Vid the velocity of the iſſuing fircam, and - 1 M d 
the velocity of the deſcending ſurface in the bucket; conſequentiy 
5 w ( d velocity per fee. with which the ſurface 
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Ingedious anſwers to this queſtion have alſo been re- 
ceived from Meff.. 7. Addiſon, T. Allen, T. Barker, G. 


.  Conghron, the Rev. Mr. Cratelt, C. Hutton, and-Sam. Vince; 


but the prize of 12. Diaries for the ſolution thereof is fallen 


to the lot of the Rev. Mr. Milabore (the vropoſer) and that: 


of 8 to Mr. Hutton. 


"The Ecligſes calculated pA I 17 "8 


There will be four eclipſes this year, t vro of the * and 


two of the moon, according to the following order. 


The firſt is a, lunar eclipſe; on Monday the-29th day of 


April; Beginning oh. 58 m. Middle 2h, aim. End 3h. 11 m. 
and digits edlipfed 4* 4 18", 4 p i 
a The 


— "Y 2 
* * w 


* . — 


— 


the water in the bucket iferdds above that in the well; = 


146 Lids : 14-27 . . Xi 624 Dads = = ti 
5 


F Rence 7 . 10 27x hyr· log. 5 


— 4 2 dr 


which by the queſtion will be == - when the bottom of the bucket 


arrives ar the ſurface of the — in the well, or when the 
Þncket is jut totally emerged from:the water in the well. 


Now the remaining part of the time, 2 * in which x depth 


of water will iſſue from the _— is 7 r ** dx by prob. rx 


art. 1 Miſcel. and this muſt be == * by the  queſiion. Adding now, 


this to the former time, we have 2 h. 1. te IN 
4 % - $5 = 24-24 24x 


= the whole time of emptying. In this 8 write 


Sf for 7 2 dx (its lde by the eduatlon g v/ 244 = 2 70 Kc. 
and we have NK 33 X hyp. log. — 2. — or, 
| 12 — 44 d 


ED) X | | $3 7 a 
in numbers, 2'8 110 . 


hence we find 5 = . And +2 =. 45.168097 the. 
- whe le time required, on this principle. 


\ 


5 
2 
2 
TY 
, 
N 
1% 


have another circle inſcribed therein, and i 


— . * 
— x 2 — — OR — . « 1 


Wo. 68. New Quits TIONS. Og 363. 
The ſecond is of the ſun, on Tueſday the r4th' day of 


May, about 8 m. after three o'clock in the afternoon. It is 
invilible in Europe, but may be ſeen in the Atlantic ocean. 


The third is of the moon, on Wedneſday the 23d day ot; 
October; part viſible at Landon, the moon riſing at g h. 5 m. 


in the afternoon. Eclipſed 30 26“, and ends 5h. 554m. 


The fourth and laſt is another inviſible eclipſe of the ſun, 
on Wedneſday, the E of November, about ſeven o'clock 
in the evening; dut may be ſeen in North America. . 


We Nugſtiont. 
I. QuesTiON 627, by Mr. Tho. Sadler. 


Young Hodge, a homely country ſwain, 
Long courted Suſan of the plain, 
But never could a method find 
To bring the fair gne to be kind. 
' Her. pride is center din herſelf; 
She galls him clown and country elf, 
And mimics faſhion with an air: 
For dreſkng few. with her compare. 


This charmer's name with eaſe you'll find 
From what is underneath ſubjoin'd.“ 11 
O! tell the way to make her kind. 1 


x +y? + 2 = 201; 


* Given 95 +32 =. 3 v To find. x, , and z; their 


22 ＋ *  =130; 


values expreſſing the places of the letters in the alphabrt 
that compoſe her name. ; . 


II. Que $r10n- 628, by Mr Wm. Gawith, 


Given x5 +35 +355 +@& Sa, x ＋ + us 


+225 = b, FP X x5 +55 +25 c, and 2 +73 
X x + 1 = d, to find x, 24, Y and 2 by quadratics. 5 : 


: UI. QuesT:on 629, by Mr. G. Cetii. 


If any plane triangle be circumſcribed by a circle, and. 
rom. any o 


lar. points a.ftraight line be drawa to the center 


of the angu | by N. 
of the inferibed circle, and produced to meet the Pg # 


— 


Is Ac TARRATT, 


* 

* 4 
af + 
* 
89 

* 

q 138 

w 
a 
oF | 

1 
| 4 
4 0 % 

* 

4 * 

" by 


33 2 


= 8 9 
8 1 — 
a a. _— . * _ 
— OED 


244  Lavins DAN. [ Rollinſon]! 1111, 
of the circumſcribing one: Then will the ſum of the ſides 
which include the angle from whence the ſtraight line 
is drawn, be to the ſaid ſtraight line, ſo produced, as the 
the third fide of the triangle is to that part of the ſtraight 
line which is produced beyond the center of the inſcribed 
_ circle. It is required to demonſtrate this geometrically. 


IV. QuzzT10n 630, by Mr. R. Mayo. 


To determine the locus of all the places on the earth which 
have the ſame altitude of the ſun with any given place, at a 
given inſtant of time. * : 


V. Qurs ion 631, by Mr. Wm. Spicer. 


A ſhell was diſcharged from a mortar, which in its flight 
juſt touched the top of a ſteeple, and in four feconds of 
time after fell at the diſtance of 32629 feet from the bottom 
of the ſteeple: From whence the report of its fall was heard 
at the mortar juſt 12 ſeconds after the exploſion: Required 
the ſteeple's height. | e 


VI. QuzsT1on 632, by Mr Paul Sharp. 


Suppoſe a tub in the form of the fruſtum of a common 
parabelic eonoid, whoſe top diameter = 4, bottom diameter 
= 252982, and depth = 3 feet, to be filled with water: Re- 
quired the time of its emptying through a circular hole of 
x inch diameter in its bottom. | „ 


VII. QuesT1ON 633, by Mr. T. Moſs. 


Having given the hypothenuſe of a right-angled plane 
triangle, and the part of the leg intercepted between the 
* angle and a point where a perpendicular on the middle 
of he hypothenuſe meets the ſaid leg, te determine the 
triangle. | 3 


VII. Oer sion 634. by Mr. S. Clark. 


'Required to draw a right line C B from a given point G 


between two right lines DE, DF given in poſition to rermi- 
nate in one of them (DE) fo, that drawing another right 
ine BA from the point of termination (PB), parallel to ano- 
ther right line DG given, likewife, in poſition to terminate 
in the other of them (DF), the difference of the lines, CB, 
JA, fo drawn may be equal to a given right line (M M. 


Ns. t. © Naw QytzSTionS.; 2325 


ne WM IX: QursT1O0Nn 635, by the Rev, Mr. Crakett. fp 


br i Two of the ſides of a plane triangle, together with the 
ed line drawn from the angle they inel to the center of the 
ioſcribed-circle being given, do determine the triangle by 
conſtruction. e ie 
+ xX. QuzsrT10n 636, by My. T. Moſs, . ---- 
2 At i un om eg | | 8 
To draw a fight line through the: given point E in the 
ſide Þ F of 4 lane triangle B FC meeting BC in G 


and CF produced in H fo, chat che ſum of the perpendicalars 
Gm, H 1 drawn from the points of interſection G, H to ile 


. lad lide B Fmay be equal to a given right line P. | 

5 | # - 5 6. ON „ 4 Stets 
. QuesTI0n 637, Y Hs. J. Chipchaſe.... 
A gentleman+bas a direct ſouch - reclining dial in his r- 


den. Its ſtyle is a ſtreight pin erected perpendicular io the 
plane of the · dial, at the diſtance of 38. incbes from its center, 
the ſhadow of which returns at a particular time of the day, 
for ſeveral days in ſummer. On the 23ſt of June the arch 
deſcribed by the returning ſhade contained 4 24. 40, and 
the height of the ſun above the plane of the dial at 3 h. 
47 57" that afternoon; was = tp his altitude above the ha- 
tizon: Hence. is required the laritude-of the place and height - 
the pi chat the tap. of its ſhade may ſhew.the true hour 
of the day. | 4 | J 


XII. Quest1oNn 638, 2 ne Rev. Mr. Wildbore. 
What right-angled plane triangle is that, the numerical 


value of whoſe double atea being ſubtracted from that of 
each of its ſides ſeverally ſhall leave three ſquare numbers ? 


XIII. QuzsT10N 639, by Plus Minus. 


If any ſemidiameter of any conic ellipſis be lengthened in 
the ratio of the fide of à ſguare to its diagonal, and from 
the end of that line two tangents be drawn to the ellipſis, 
the points of contact will be the vertices of two conjugate 
diameters: And moreover, the line joining thoſe veruces 
will be to the diameter which is parallel to it, in the ſame 
ratio of the fide of a ſquare to its diagonal; the demonſtra- 


nian is required. XV. Qur 
. pf” = 5 + Y * 
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iv. Quesrtron 640, by Mr. Wm. Wales. 


Having given the repreſentation of any lefler circle of the 
ſphere ſtereographically projected on a given plane, it is re. better 
quired to deſcribe the repreſentation of a great circle which MW It i: 
touches the leſſer one, and has a given arc intercepted be · ¶ daſe, 
tween the point of contact and its interſection with ſome ¶ act, 


ether given great circllmee. 3 phagu 
Ris 5 Sagle 

XV. QuesT10N 641, by Mr. Tho. Allen. ud 
Suppoſe AB F to be a certain ſpiral line deſcribed by fill Mr 
body in motion, beginning at A, and having bin 


Ne. 
| RT N= © 
where AC=CD=i, CY, any diftance from 
the center C. = x, circ. arc AD = 2, and NV - 
S the number whoſe hyp. log. = I: Required | 
the length of the ſaid ſpiral, or the ſpace de- 5 g 
leribed by the revolving body, when x 1000. 4; H. 


The PRIZI QVIES Tiox, by the Rev. Mr. Wildbore. 
In the latitude of London what is the declination of that I f 


ſtar, whoſe azimuth increaſeth the leaſt poſſible in two hours foun 
after riſiag; — and on what day of the year does the ſun's 54 


_ the following property, viz. x = 


zzimuth increaſe the moſt polkble in two hours after riſing? I the | 
I —XXX—_— == — — _ = 22 
: | | dirif 
A boye 

| : | con! 
Q2iucſtions anſwered, 

I. QuesT1oN 627 anſwered by Mr. Hen. Clark. the 
T is evident from the x(t equation that y cannot be greater I 
than 14 nor leſs than 12 (bockuſe x, Y, and 2 are to be fro: 
whole poſitive numbers by the nature of the queſt. not ex- the 
ceeding 24); therefore ſuppoſing y = 14, xx from the 2d . 
pi 


equation becomes 2 37 142, which value ſubſlituted — 


. 6g. Qs rens ANSWERED. 347 
the za equation it becomes zz — 1962 = — 338; whence, 
by compleating t the ſquare, &c. z = 2, a whole number; 


oſequently x = 3, y = 14, and z 2, apſwering to the 
Jos — the alphabet COB, the lady's name required. 


ieh It is allo anſwered by Meſſ. J. Bartlett, C. Cetii, F. Chip- © 
| be- dae, C. Clarke, G. Cou 1 R. Dening, Gemini, F. Hay- 
ome ach * Hollivgs, L 1 R. Malloct, T. Nicholſon, Pam- 

phagus, E. Reed, W. nolds, T. Rebing ſon, A. Rowe, T. 
Sadler {rhe propoſer), 7 * Sharp, V. _ | 
ard V. L 21. 5 


Mr. Thomas Adcock canlages his ſolution with the fol 
lowing conſolatory advice: 
Friend Hodge, forbear to gh or 9 
For ſuch a one as Suſan COB; 
Addreſs ſome other -gharmip wg ſhe, 
That is more complaiſant and free: 
This method take; perhaps you Il find 
The baugbty fair will grow cs 


1 it. QuasTION 628 3 by. Mr: G. Conghron. 


5 The two ſirſt __ equations being the ſum and the ſum 
of the 5th powers of x ＋ +25 and uf +25, it vill be 
found by queſt. 48 pa. 105 of Simp, Alg. 2d edit. that x5 ＋ 


+25 anda? +25 == v5 ab"* +5504 = 43, 
the upper of the double ſigns giving the value of the one, 
and the lower the other of them; theſe values being put = 
» and 1; reſpectively, from the zd and 4th equations, by 


diriſion, &c. will be had u + z = ct ui l, which call 2c, 
and x +g=d; 7 -A which call 27; and from thence, as a- 


bore, will be found wand 2=e = VV rene"? + p75 —n3 
conſequently x +y5 = 92 — 25 becomes known, which 


call 5, and then from it and x + y = ar, x and y come out 


=r Xx M $703 +#r4 — 72, the affirmative ſign giv- 
ing the value 9 the greater, and the negative ſigu that of 
the lefler of them. 


Ingenious anſwers to this queſtion have alſo been received 
from Meſſ. G. Cetii, F. Chipchaſe, Hen. Clark, S. Clarke, 
F Rev. Mr. Crakelt, Gemini, Meſſ. 7. Ek rx.ah L. Ker, 
E. Reed, I. n The. Robinſon, P. Sharp, and W. 
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Qxvsri ox 629 anfwzred by. Mr. Iſaac Dalby. | 


DzmonsTRa. The line arg the 4 4 of the propoſed 
1 8 2 "Ip ; 


AA being produced to meet Ad ins 
and the circumf. of its circumſeribing 4 
circ. in D, let the points B, D and C, 5 x; 

be joined, and right lines drawn from 

B, C to & the cent. of the inſcribed circle: 

Likewiſe draw CE, GF ff 1B, AC meet- ,N/ \V 

ing BD,CDin E and F; then (E. 3. 21.) B 

the DNC being DAC 5 

and alſo = ZEGD (by conſtruction), tbke 
SBG GA (Fuc. 4. 4.) and the 


* 


441. 


CD = the £8GAB, GB A (Enc: 1. 32.) BD will tes 


DC (Euc. x. 6.)= DG, and the As BSD, DE ſim. and 
equal; CE BS: And in the ſame manner G F is proved 
to be = C; and conſequently, the trapeziums BAC, 
EGFD being ſim.i and alike ſituated, AB ++ AC © AD :: 
EG +GF(BS+8C=BC): DG ——Mr. R. Ballets 
demonſtration is the fame as this exceeding nearly. 


It is alſo demonſtrated in a curious manner by Meſſ. C. 
ii (che propoſer), J. Gipchaſe, H. Clarie, Clare, 

r. 922 the Rey. Mr. Crakelt, C. Hutton, Tho, Nichol- 
fon, Tho. Robinſon, J. Turner, and the Rev. Mr. Wildbore. 


v. Quzs710N 630 anſwered by Afr: G. Cetii. 


As the O's alt. is conſt. and given, its complement, or 
the ©'s zenith dift. will be conſt. and given alſo. Now, no- 
thing can be plainer than that the ©'s zenith diſt. is always 
equal to the diſt. between the given place and that to which 
the ſun is vertical at the given time; whence this diſt. is 
given and cenftant, and therefore if the point to which the 
DOs vertical at the gram time be found, and round it, as 2 
pole, a circle be deſcribed through the given place, it will 
be the locus required. _ oa et Bf Of 


CoroLLARY, Hence, if it was required to find the locus 
of all the places where the ſun riſes or ſets at the fame time 
on a giving day, it is manifeſt it will be a great circle, whole 
pole is the point to which the ſun is then vertical. 


Much aftei the ſame manner this queſtion is alſo anſwered 
by Meſſrs. 7. Chipchaſe, G. Coughron, the Rev. Mr. Cratell, 
J. Dalby, 7. Haycoct, C. Hutton, R. Mayo (the propofer), 
Alex. Nome and the Rev. Mr. Wildbore. 


V. Oels. 


- 


777 
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V. QursT10n 631 anſwered by Mr. G. Conti 


Let AEB N the path of the ſhell, 4 Fo its An 


at ws Nele: and le 8 75 "4 1 ws 

the ſteeple; and let e parallel an 

BC perpendicular to the horizontal line 43 0 
AB. Put FB (= DG) = 32629 feet Sa, 5 
the time of its deſcription = 4” = 5b, the . 


velocity of ſound per ſecond = 1142 c, ME 2 
ang be time of the ſhell's flight, or the 2 \ 5 
time of its deſcribing 4 EB or AC=x; A 2 B 


then will b: :: x: ax ＋ I AB, and 4 
ct 
— —— — =; — — — 
conſequently x TAX LS 12% whence x = = 


=", AB Z= aN =- 5710 feet, BC=73 x 1677 = 7887 
feet, DE =3* * 16rs = 1447 feet, Fg NN 5710=24477» 
FD (= AF X BC + AB) = 3374, and the ſteeple's height 
FE 95 FD— DE) = 393 feet. 


The Ke 3 nher of Algebras " Mr. 
Cha. Hutton. 


The time in which ſound moves from B to F is FB _ 


1142 = 32625 — 1142 = 25"; conſequently the horizontal 


5 .of bay ſhell is to that of ſound as 27 to 4. But, 
as 4 + 12 —=4—27 : 57 X4 = 6F =", the time 
of the ſhells fight from A to E or F, ſo that the whole 
time of its flight is 7“. Alſo, AF = NAB, FD=3BC; 


and, by the law of Hue bodies, 1* :7* :: 167: 16 


10 0 and 1 2: 161: 16 T9 ED; whence - 


FE (= FD — — 81302 — ED = 16 T* 21 — 167T X9 
216 T x 13) = 193 feet, the height of the ſteeple required. 
And in this manner almoſt exactly the anſwer is alſo 
given by the Rev. Mr. Wildbore, without algebra. 


It is alſo ingenio o anſwered by Mr. G. Ce, the Rer. ; 
7 


Ve. Ls Meſſ. Hen. Clark, S. Clark, J. Bartlet, J. 

Dalby, 7. Haycect, J. Hellings, W. Reynol 7 Alex. Rowe, 

al Shar „ 5 N (the * Fo Tn and I. 
/I. l 
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358 . Lavins' Drains. [NH] tn, 
| VI. QuesT1ION 632 anſwered by Mr. Iſaac Dalby. 
Let AGEB repreſent the tub, and ſuppoſe the parabolic 


Eonoid to be compleated. Put the top . 
diameter (4) d, the bottom diameter „ 
(= 2*52982) b, the depth (= 3 feet) I, 9 
the part of the axis Dr = n, 7854 = 4, - in T 
S the time in which the tub's circum- N 9 
feribing cylinder would em * itſelf thro” 7 
the fame orifice with the fri or greateſt (7 2 
velocity uniformly continued, x (= rR) 'D 


any variable alt. of the running water's _ 3 
ſurface above the bottom of the tub, and y = the time 
ſought. Then, by the nature of the curve, VS = dx 
n+" Xn+x, and by reaſoning as in examples 4, 
on pa. 139, 140, &c. of Emerſon's Fluxions, zd edit. y = 
- X N 2 tua 15 + tx? the correct fluent 


2 | | 
whereof, when x o, is „af X dh = 14 43470" 


; 32 1437 
the time required. ; F 3 
CoxolLARVY. The times of emptying the tub and its cir- 
 Eumlſcribing eylinder are as + to x; and if the tub was 
Inverted, the time through an equal orifice would be 2. 


| 3 ＋ 265 E 
M * 33 18' 45˙769%. 


© The Rer. Mr, Wildbore anſwers it thus, viz. From the 
data are eaſily found p = # the parameter of the genera- 
t Dg parabola, and the depth wanting ts compleat it at 
bottom = x feet 4. Let c (= 1 feet) = the depth of the 
* veſſel; bb =——=— = U of rad. of the orifice, x = any 
variable height of the water above jt, y = the ord. cor- 
© reſponding, 4 = I6rx feet, and t = the time required; 


* then, by the laws of hydroſtatics, - Vadx æ — K * 


—— = the velocity of deſcent along the axis of the 


veſſel; by which dividing — x, it gives 7, whoſe corrected 


*= 1407246', the time required.” | Far 
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For the ſolution of this queſt, Mr. Hutton refersto art. 1 
of his New Mathematical Miſcellany, where the ſubject of 


Fo ſuch exhauſtions 4s fully treated on. 
bolio Meff. G. Cetii, J. Chipchaſe, Hen. Clark, C. Cougbron, 
22 the Rev. Mr. Cratelt, J. Helling, J. Hitchcock, T. Robins - 
fon, Alex. Row:, P. Sharp (the propoſer), and V. Spicer 
f have likewiſe anſwered it. | 
j VIE, Quxs Trion 633 anſwered by Mr. T. Mofs 
P | (the Propeſer). : © 
Cons Tut rio. On BE the given intercepted part of 
; the leg produced, take EC (by prob. 18. | 15 
ime a 
2 pa. 107 of Simp. Geom. ad edit.) ſuch 
| that BC X EC may be = the reQtangle 
45 5 under the given hypothenuſe and its 
2 half, and about C, as a center, with the 
given hypothenuſe as rad. deſcribe an 
ent arch of a circle cutting BC in A; 
. then, join the points A, C and the thing 
6M is dene. 


5 DzmonsTRATION. Upon the middle of AC erect the 
* i Fe meeting B in e; then, by ſim. triangles. 
% 40: :: C: FC, and conſequently (by Euc. 16. 6.) 
* ACXFC = CNC = BC Xx EC (per conſtruction); 

whenceeC=EC, and the points e, E coinciding, Be= IE 
(the given intercepted part, per conſtruction), and ABC is 
a right angle, per conſtruction. Q, E. D. y 


CoxoLLARY. If A, FE be produced to meet in D, and 
CD be drawn, it evidently appears that DE biſects the 
£ BDC, and that the biſecting line E is to the hypothe- 


it manifeſtly follows that the preceding conſtruction is, in 

effect, the very ſame as that of a right-angled triangle 

having the hypothenuſe and a line biſecting one of its acute 
angles, and terminating in the oppofite leg, given. 


We are alſo favoured with ingenious conſtructions to this 
problem from Meſſ. G. Cetii, 7. Chipchaſe, Hen. Clark, S, 
Clark, G. Conghron, the Rev. Mr. Cratelt, J. Dalby, Gemini, 

: 7 Haycocl, J. Hellings, C. Hutton, L. Ker, R. Malloct, 
. Nicholfon, E. Reed, Wm. Reynolds, Tho. Robinſon, Alen. 


Rowe, P. Sharp, M. Spicer, and J. Turner. 


3 H h 2 


nuſe C'D in the given ratio of BE to FC (FAC); whence 


* 
- 
P — 1 4 
2 . 
— — 2 8 . = 
* — « 2 — * r — — 4 > — * 7 * "17 . 2 , 
Es n 6 FR. > — — ——— = 3 Hrs 8 - Conn . 

— 7 N * 2 MSF Li n . * W at * * J 
N — x by — e LT * * © 2 2 
K — * ＋ _—_ 3 a : - . _ EX? . * 2 * ** 2 


— 
4 — 


* * 1 
x IS Is; 

- — = 8 
* = * = 
* we 
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VIII. Qurs r. on 6 34 anſwered by Mr. G. Conghron, 


traverton. Draw CH and H1 l DF and DG. On 
#7 take IN the given diff. MN, 
and through X draw LKP{ DF 
Join C, L, and with the rad. HR 
and cent. , interſet CL in 6,0, 
and HO and DG draw CB and 
#4, which will be the lines required. 


DEMONSTRA. y fir, As, HK : 
BP(:: «LH: 7 BY: * HO (= HK) 

: BC; conſequently BC =BP = © 
A rw AP = AB —IK = AB — 
AN, * therefore AB - — e 2 M N, as it t ought 


©, 


er The — H K cutting C Li in two points 
ſhews that the prob. admits of two anſwers. —— When N 
is © HT the conſtruction is ſtill the ſame, only HI muſt be 
continued beyond V till it is = MN; and when C is to 
br] mow MN muſt be ſet from J to the left hand, on 
produced, -and then the reſt of the conſtruction will be 

thy fame as above. | 


ConsTrUCTION 7o the ſame by Mr, Cha. Hutton, 


Take DG = M N, and draw G Z | DF euttiog Ni in 
IL. Draw CLY fo that DY= DG: then, 
drawing CB, BDT and DG, meet- 
ing DE and DFin B and 4 reſpe&ively, 
and the thing will be done. For 9 be LY 
"BL BS: LÞ : DG : BZ: 
.B&: but DG = DY; - BY = C, ; and 
ZA=DG. 


This veoblem i is alſo 8 in an 
ingenious and very elegant manner b 
Meſſ. C. Cetii, S. Clark (the propoſer), 

the Rev. Mr. Cratelt, 7. Dalby, FJ. Haycocl, 7 gellngi. 
R. Mallo6h, E. Reed, Tho. bags Het Alex. Rowe, P, Sharp, 
Fs Turner, and the Rev, Mr, Wildbore, 


17, 2B | | 3 
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a, IX. Quzr. 635 anſwered by the Rev. Mr. Wildbore. 


Ou Cons TRUCT10N.' Upon BO the given biſecting line, pro- 
daced, rake BD a fourth proportional to | 
#5 cid the two given ſides of the triangle, 
and on the diameter DV defcribe a circle; 
to which from ſet off the two given ſides 
BC, BA (the latter of them n 
the circumf. ſuppoſe in E); join 4, C, and 
48G is the required triangle — For (per 

\ uc. 3. 37.) DY is 2 fourth proportional to 

1 , AB, and EB, and (by conſtruc.) to 

3, 45, and BC; therefrre EZ = BC, 

t d COO = LEBO, and the ſides about 
the equal angles being (by 1 proportional, the As 
A403, DCB (per Euc. 6. 6.) are fimilar, and (per 2. 21.) 

ts C DO (= BAO)= £4CAO; : (per 4. 4.) O is the center 

NV WE cf the inferibed circle, and the triangle is that required, —- 

' And hence by way of-corollary is eaſily deduced an elegant 

0 demonſtration to queit. 3d. | 


The conſtruction by Meſſ. aac Daly and Cha. Hutton 
agree with the above in almoſt every particular; and it is 
allo eonſtructed in an ingenious and curious manner by Meſl. 
G. Celii, Hen. Clark, S. Clark, G. Coughron, the Rev. Mr. 
Crakelt (the propoſer), F. Haxceck, F. Heliings, R. Mal- 
let, E. Reed, The: Rabinſon, Alex. Rowe, and J. Turner. 


X. Qurxs Trion 636 anſwered by Mr, G. Cetii, 


ConSTRUCT1ON. At a diſtance from BF =P. and pa- 
rallel thereto-draw DA, and produce ; 
HC and FC to meet it in K and J. 
Make /T=2F£, and take TD lo, 
mat TDXDX = HEXE; then 
draw DE, meeting CF produced, in 
V, and the thing is done. 

e 44 
conſtruction), and (Simp Geom. 20. 4.) | * 
Gm: PD —Gm(GR):: BE: DR; 407 | 
lo PO +nH:nH:: DT +2EF(DI): EF, or by 
diriſton, PD — Ha : Ha :;: DT: EF; by equality, 
- An: H:: Gm: P- Gm, or by compoſ. PY 


n:: PD: 2 - u. ow the antecedents being 


here equal, the conlequents will be ſo alſo, aud *: P — 


II h 3 | | But 


C + Hu. 
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But if FC be produced towards J, take 7d ſo, that 14 
XAd=HZEXEF, and draw dE for the line required; the 
demonſtration of which being much more ſimple than that 

of the above caſe, needs not pointing out. UNE be 


Very ingenious and curious conſtructions to this queſtion 
have alſo: been received from Meſſ. S. Clark, G. Coughr:n, 
the Rev. Mr. Crakelt, Meſſ. F. Dalby, J. Haycock, F. Hel. 
lings, Cha. Hutton, T. Mgſs (the propoſer), E. Reed, Tho, 
Robinſon, Alex. Rowe, P. Sharp, and the Rev. Mr. Wilabore. 


- XI. QuesT1oN 63) anſwered by Mr. W. Wales. 
| PROIECTION. Let HZ PN he the meridian, P the ele- 


rated pole, and PO the ſemi- axis | s he 
of the {phere. Deſcribe DC, the 449 
parallel of the ©'s declin. for the | 

given day, .and the great circle ” 
QAR to touch it, making the 
, which it forms with the me- 
ridian, 1 7 | 
returning ſhade deſcribes, and wa 
te pole of the diet Plage 1 C CN 
DL. Draw the hour- circle PBS, t 

anſwering to 3h. 17 m. 578. and cutting D in B, the place 
of the ſun at that time. Round B, as a pole, deſcribe, 
through ©, the leſs circle 7 22, cutting the meridian 
again in Z, which will be the zenith of the place required; 
and Z P1s the complement cf its latitude, Laſtly, make 
CE = 18 inches, and draw EX I OI, meeting PO in A, 
and E X will be the height of the p in, and the ACEA the 
proper gnomon af the dial. e 


DEMONSTRATION. It is plain that the motion of the 
ſhade will be direct until the ſun comes to , i. e. into the 
vertical to the dial-plane, Q , which touches the parallel 
af declination; after which it can go no farther weſtward, 
but will return; and when the ſun gets on the meridian at 
D, will have deſcribed an arc = the meaſure of the £ AO, 
and which is therefore = half the arc deſcribed by the re- 
turning ſhade. Again, Q and Z being the poles of the 
Planes OL, HN, and h = A by conſtruction, it is plain. 
that the altitudes of the point B above thoſe planes are 
equal, Laſtly, © L* being the plane of the dial, PO the 
{ mt-ax1s of te earth, and OE = 18 inches, E muſt be 
the height” of the pin; for its top mult be in the right line 
Crawy through the pole and the center of the dial. 


Anus. 


-4 
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he Wl 4n/wer to the ſame by Mr. J. Chipchaſe (the Prepoſer). 


It is evident that the plane of this dial is parallel to the 
horizon of ſome place within the tropics, aad that the time 
on of the ſhadow's returning will be when the ſun's azimuth 
, from the north is the greateſt poſſible at that place. Let LO 
el- be the horizon of the place, which is parallel to the plane 
ho, of the dial (ſee fig. preceding), © the zenith thereof, P the- 
re. north pole, DC the parallel of declination on the 21ſt of 
June, A the place of the ſun when his azimuth. from the 
north is the greateſt poſſible, and the £2 4 Vill there- 
fore be a right one. Put the fine of PD = x, ſine of AP: 
=-, its coſine = c, and then the fine of the (A2 or 
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e- vio | 
ach RL, will be = =, and the fine of the amplitude 
OV =, and its coſine, or the ſine of the arch Y ; #4 
\ ny 6 — . The arch RV or RI - deſcribed by 
: the returning ſhade, being = 424 409, call its line 6, and Y 
| 55 OE of e i 
! then (per Emerſ. Trig. prop. 6. b. 2 I A 157 ' 
f 1 125 ; — 25 * 1 
6 = 5; which reduced gives x = VE RY = "9743693 1 
; the nat. ſine of :; therefore the height of the pole above 
e the dial-plane is 13; and rad, : 18 inches :: tang. 136: 1 
5 4156 inches, the height of the pin required Deſcribe a 


S 


merid. to make an angle of 3 h. 17“ 577 or 49“ 29 2 
119 P, cutting the parallel of declin, in H, and deſcribing 
BFL OP, make F = F A, and Z will be the zenith of 


I M5. 
o 


- the place where the dial is fixed: For, by the queſt, at 3h, 
e 17% 57” the height of the © above the plane of the dial was 
1 equal to his alt. above the borizon of the place where it 
, ſtands; Þ is the ©'s place, and , Z are the comple- 


ments of his alt. above the plane of the dial and horizon of 
the place where it is fixed, at that time, which are equal 
by conſtruction.—Laſtly, cotang. BP : rad. :: coſ. C FPB 
( 29 15”) : tavg. FP = 56* 13. zo“; whence Z P = 352 
27, the comp. of the required latitude, | 
The Rev. Mr. Cratelt, Meſſ. Iſaac Dalby, Cha. Hutton, 
and. the Rev. Mr. Mildlere have alſo favoured us with cu- 
tivus projections of this prob. and calculations to the ſame, 
deduced therefrom ; and it is alſo anſwered in a very inge- 
mous manner, without algebra, by Mr. Ceo. Coughron. © 
| XII. QUE 3. 


> ney TO We 
= — — * 


= CO 0 vw ” Et 


R 


, 


A 
E ts 2 r * 1 . r 8 
n oF. * 2 4 —* * 3 5.0 . 
— p 1 — LOOSE PE I AE n 
To = C . x | 
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2 XII. eren 638 enfeered by the Rev. Mr. Crakelt 


Let the legs of the required triangle be repreſented by x 


avs x3 then are x—7zxx, nx — nu and Vxx T Aix 


— # x x to be ſquare numbers 1 ſl ): Suppoſe x—»xx 


=xx; then will a/ I- xX, which means two of the 
conditions of the queſt. will be fulfilled, and therefore what 


remains is to make Vxx+mnxx=—nxxXEZ/I—3x+ixs 
+ xx — x a ſquare number. Now, to effect this, imagine 
2 0 — 2 
1 — 2 


e eee and x will be = 


74 4 + 6? — 4 


VEST F ann +xx—x=2 —,. and 


#22 — 2 
m greater than 2: but, fince 924 — 49m? + 6m? 1 5 is not 


a ſquare number, feign it - 1 — m Fam, and mM 


ILL LS — . 


will be = 


3; but 277 +27 +4 2 proving a ſquare number, ſuppoſe 

ir =I ITO , and r will be =vv Y + 4v=1, ard 

v- greater than 1; let 35 — 1 , and v +4v — 1 will 

1 214423 +623 +2602 +1 
= — 55 


* . — we ſhall get 2 = = and thence 


18466237 18325825 2264592 
20590417” 20590417 and 20390417 for the ſides of the tri- 
b required. 


ale. to the ſame by the Rev. Mr. oY 
(the Propeſer). 


Let x and t—x = the legs of the ninagie; then will 


M1 —z2x + 32zxx = the 1 and x— xx = the 
double area, which ſubtracted from theſe three values of 


the ſides; leaves xx, t—2x+xx, and Vi—2x-+ 2xx— 


x +xx for the three ſquare numbers required, the two fictt 
bees neceſſarilv y ſquares; and in order to make the laſt a 


ſquare, putv.1—x+x= ir, N ſaid 


— magrn, th ca; - 


ſquare will become T4 —vi Ti vo >. there- 


fore, if x + 4v3 —v+ be a ſquare nun. ber leſs than unity 
. thy 


„ ander greater than 


. which being ſuppoſed 


3 
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241, then muſt a* + 4443 — b4 = a ſquare, or, putting 
1=b+c, c +4bc? + 6bbce +863) + 46% = a ſquate; 
and in order to take off the two firſt terms and the laſt by 
tranſpoſition, make it = a ſquare whoſe ſide is cc + 264 — 
265, and we find by reduction, 3c =—86, or in the leaſt 
integers, c-=8 and 5 = — 3: but 6 muſt not be a negative 
quantity; „ Jet b=d—3 anda = b+c = d+5, and 
{ubſtituting theſe values for a and þ we obtain 44* ＋ 264 


＋ 24d + 1040d + 4 = a ſquare; ſuppoſe its fide = 2d 


2604 — 2 in order to deſtroy the firſt and two laſt terms 
| - . 3 240g 
by tranſpoſition, and we find d = 2 b = 6 4 * 


** =, and the ſides of the triangle required 
three fractions whoſe numerators are 2264592, 18325825. 
and 13465217, and com. denom. 20590417; which is the 
anſwer (though ſomewhat differently deduced) given by 


Ozanam at pa. 604 of his Nouveaux Elemens d'Algebre- 


(which has been handed to me ſince I ſent the queſtion laſt 
year); and this being the only anſwer that the proceſs thus 
far admits of, has been ſaid to be the only one that could 
be given to the queſt. : But by artifices ſimilar to the pre- 
ceding, v will next be found = 27232, 2 z &C. 
| 555466 1232216833 
and other values of the ſides of the triangle correſponding 
equal to three fractions whoſe numerators are 8426546832, 
63190394825, 6870907245, and com. denom. 76616941657, 


c. &c 
solutions to this queſtion have likewiſe been received 
from Meſſ. G. Coughron, J. Dalby, and C. Hutton, | 


XIII. Que $T1ION 639 anſwered by the Rev. Mr. Crakelt. 


| DEMONSTRATION. Produce any ſemi-diam. CA of the 
annexed ellipfis, till CB: CA :: the diagonal 4 


of a ſquare : its ſide, and having drawn the S 
tangents BD, BE, join the points C, D; 1 | 
D, E, and E, C; then, ſince by conics, DE D 
will be biſected by CB in F, by the known . . 
prop. of tangents, CF: CA:: CA: C3 :: E 


(by Euc. r. 6.) CA Xx CB: CB. = 2CA* (per FA 
queſt.) :: CB: 2C4, and conſequently C 

=2CF, or CF=FB; whence the As CFE, | ; 
350 being (by Euc. 4. 1.) equal in all reſpects, CE wi 


the conditions of the queſtion will be anſwered. Make v 


= N 
— = . : — — " 
r Fora k "* 1 _ Ui x = N 
* Carl. ” * * %” * 7 A _— * 2 —_— 
— x "I" — a . — Pa : N ** 
— a" 2 GW. A n 5 1 * —_ N 1 * | K = 
K 0 7 — 5 2 k by 52 — - W _ 9 , 2 1 * 
= = ”2 Pp % py „ __ * E 
* — : = . - - — = 428 8 — 5 
1 — > — 2 n 
4 > EY 


n KP. 228 . 
— A. ns — $ * 1 * hu 
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(by Euc. 27. 1.) be | BD and CD || BE, and thence CE 
and CD conjugate femi-diamerers, which is the firſt thing 
to be proved. Next, draw CG | FD; then, by the com- 
mon prop. of the ellipſe, FD*: CC:: CA = (CF 
CBXCF—CF: =CF* : CA* =CFXCB ::CF:CB 
: CFXECB =C4* :CB*, or FD: CG (:: aFD: az co) 
t: CA; CH, L. B. D. f 

The Rev. Mr. Vilalore obſerves by way of corollary to 
his demonſtration (which is both wy conciſe and curious) 
that from pa. 201 of Simp. Geom. beſt edit. it appears that 
ADHE will be the greateſt elſipſis that can be inſcribed in 
the rhomboides formed by the inter ſections of the tangents 
BD, BE produced, and two others drawn parallel to them, 


reſpeQively. 


This property is alſo curiouſly demonſtrated by Meff. C. 
Cetii, S. Clark, G. Congbron, 7. Dalby, C. Hutton, Plu 
Minus (the propoſer), T. Robinson, and Alex. Rowe. 


XIV. Quz r. 640 anfwered by the Rev. Mr. Wildbore, 


ProjectION. Deſcribe ICRP the primitive, ATB the 
the given lefler cirt. PO the given | Do 


great one, and the right circ. BDR 
rouching AT, ſuppoſe in B: From © = PA 
B ſet off 


BD the Lyjoun intercepted 
arc, and through D deſcribe C D 4 ; 
to AT, cutting the given circ. POG 
in O; then, through © deſcribe the 
great circ. OT, touching 4TB in T, 

and it will be that required; —becauſe 45 
the two arches OT, BD, touching | 
che lefſer circ. ATZ, and being bounded by the ſame pa- 
rallel OD, are equal. | Wnt 
Meſſ. F. Chipchaſe, Geo. Cougbron, F. Dalby, C. Hutton, 
and . IVales (the propoſer) have likewiſe favoured us with 
curious projections of this problem. | 3 


xv. Ques T1 ox 641 anſwered by the Rev. Mr. Crakelt. 


a * 


- | | 22 UN 
From the given equation (x = "a = 4 by multiply- 


ing, compleating the ſquare, and taking the hyp- * 5 


15 
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had 2 = h. I. of x T V= f. But 1 ( C, fee the laſt 


year's fig.) : x (CB) 1 x+4/ * — (the angular velocity 


of a body at D) : xx = 4/xx — 2x = the angular velocity | 
of the ſame body at B; whence the fluxien of the curve 


length will be = x X 4/2xx —x + /xx—1, and the 
the length itſelf = the arch of that equilat. kyperbola 
which hath two for each of its diameters and x— x fot 
its abſciſſa = (when x = 1000) to 1414'2132088, &c. 


i Anſwer to the {ame by the Rev, Mr. Wildbore. 


. DEscRIPTION. With the center Cand vertex 4 defcribe 
the equilat. hvperbola 4G K; draw 7 
the aſymp. CL and ord. EG. Take + 
EH = EG, AR = the byp. log. of 
CH, and the circ. arc AD = AR 
then, drawing a right line from 2 
through D, take upon it CB = CE, 
and the point B will be in the ſpiral; | 
and thus may points be determined, . 75 
therein ad libitum. . 
DEMoNSTRATION. By conics, CE = CH a 5 2. 
CH=ECE +w/CE* =, and by conſtruc. AR= AD = 
the hyp. log. of GH; :CH=M to the 4D power, and 
N**+x 
SN" ; 
Moreover, the. flux. of the ſpiral A is well known to be 
=V/CE" E. AD*, and AG = CE) RE. 


Likewiſe, E 6* = CE? n_ EG. EG=CE.CE, ATT 


(EG) +CE = CH (becauſe EG = EH), EG.CH = 
EG 


- * 


conſequently CE =CB =. , as per queſtion, 


| CH. a RE. . "To 
CH. CE. N ARS ADH CE? 4 CE*. AD» 


EC, and AB = AG, and becauſe they both begin 
together, AB = JG, | , : 


CompuTaT10Nn. Becauſe when CE = roco, both it and 
E( are very great in compariſon of CA, the common ſeries 
and approximations for AG are uſeleſs; but here the ſeries 
given at p. 53x of Simp. Flux. may be applied to very great 

| | EO pdvantage : 
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advantage: For, the diff. bet wixt mee of the aſymp, p 
beyond I and that of the curve beyond & being exceedin ly 5 
ſmall, or quite inconſiderable in cmpariſon of the diff. 2 ti 
twixt CI and AG, C1—AG = the ſum of that ſeries very b 
nearly 32111; * this being ſubtracted from C7 = CH c 
* — (HGT being 4 CL) gives 4G = 14738921 = AB, 
the length of the curve required.. 
Conor LAN Y. The hyp. log. of CH (999'9995) being = 
-*6009024 = AD, this Grided by the whole circumference 
of the circle, ſhews that the body will have made 120972; 
revolutions round the center when its diſtance therefrom 
AN... 3 SG ; 
Meſl. T. Allen (the propoſer), G. Cetii, Hen. Clark, C. 
Coughron, J. Hellings, and Cha. Hutton have likewiſe an- 
ſwered this queſtion according to the firſt of the preceding 
methods, very nearly. | „ 6) Wh 


The PrizE QuezsT1ON anſwered by Mr. Wm. Wales. 
Let HZPN be the meridian, I V the horizon, £2 


the equator, Z the zenith, f 


and P the pole. Make 2 2 


Ste meaſure of the given 8 
interval, and, having de- : 7 MN 
ſcribed the cire. of perpetual 4, + n 
apparition, Nob, deſcribe, + IN 
through F, the great circle K n 8 8 
FFD to touch it. Then by EE Y YYY it is 
prop. 13. b. 2. of Theodoſius's M CEN TD phat 
Spherics, the arcs of all cir r | — 


cles | Nob, or E , intercepted between the circles prin 
HON, EFD are ſimilar and deſcribed in the ſame time with 2 
QF. Suppoſe, now, the circle KNC to be the parallel of the 
that ſtar whoſe change in azim. G/M, is a max. and SC4 conf 
the parallel of that ſtar whoſe change in azim. A is a mid. the { 
in the given interval of time, Z RI and Z CB being ver- the 
ticals paſſing through R and C, the places of the two ſtars of a 
. when fituated in the circle EFD, and Z L the vertical apair 
whoſe pole is D. By the above prop. of Theod. SGS FA; * 
MCG, the change of azim. in the givef time, is the ditl, II. 
between SM and FR, and fo © - FR is to be a max.; be of 
but when 2 M— FR is a max. IM — LR is a max. be- it bec 
cauſe © J and FL are conſtant quantities. Now 7M is the EF 
meaſure of the ZRELE; therefore when the change in | 

| : | 8 . 


and this par 
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uMim. is a max. the diff. between the (C RZ L and its op- 
polite fide, RL, is a max. and conſequently its fine is o 
too: But the £L is right, and the fide Z L r ; alſo, 
by ſpherics, rad. : fin. Z L:: rang. Z: tang. LR, and by 
compotition, diviſion, and equality of ratios, rad. + fin. Z L 
rad = Z Li: tang. Z + tang. LR: rang. Z — tang. 


LR:: fin. Z LN: fin. Z— LR (by prop. 4. p. 58. Simp. 


'Trig.). Now, the two fir{t terms of this analogy being con- 


ſtant, the laſt will manifeſtly be a max. when the third, or 

ſin. 2 +L R, is ſo, i. e. when Z + 3 VS ny ſine 
. . 8 T2 un. Loa 

of their 4 2 — Es + e and 

hence, having the ſum and diff. of Z and LR, thoſe ares 

themſelves are known, and of courſe every thing elſe in the 


ARZL; and, as the (LZ is known by the; conſtruc. . . 


the £ RZP will be known, and we ſhall have in the tri- 
angle RZ P, the ſides N and ZP with the included angle, 
to find R P, the parallels dift. from the elevated pole, = 
(in the caſe given) 109 27, or its declin. 19® 27% ſouth; 
alle] the ſun oecupies Nov. 18th and Jan. 22d. 

Again, becaufe FC= © 4, the change in azim. 5A 
FC— 9B, which is therefore to be a min.; or LC -I 
is to be a min.; or, which amounts to the ſame thing, I 
— LC muſt be a max. and hence the point C will be deter- 
mined exactly in the ſame manner that the point R was, 


and we ſhall have in the AC P, the ſides CZ and Z f 
with the included angle to find CP, = 589 557, and ſo 
the declin. required is 31® 40, north. | 


SCHOLIUM I. The declin. of the parallel SCA will, 
it is plain, be of the ſame name with the latitude of the 
place until the circ. EFD comes into the poſition a,. 
that is, to touch the circ. of perpetual apparition in the 
prime vertical, Z 72 For then, the interſecants Na, do 
deing equal, od + de = oe, which has been proved to be 
the caſe when the change in azim. is a max. or min. and 
conſequently the circle Noò is the parallel required, and 
the ſtar riſes due north or ſouth; after which the declin. of 


the parallel SCA becomes of a different name from the lat. 


of the 72 till the time given is 18h, when it becomes 
again of the ſame name therewith. - 2 


II. In like manger, the declin. of the parallel £ RG will 
be of a diff. name until the given time be 6h. after which 
it becomes ef the ſame name with the lat. until the circle 
EFG touches the circle of perpetual apparition in the weſtern 
piime vertical, and then it will be again of a diff, name from 


Diary Math. Vol. III. * | tle” 


the latitude. And all theſe determ. hold equally true of a 
ſtar moving from the horizon at ſetting, only the declin. 
here ſaid to be of the ſame name with the lat. will there be 
of a contrary one, and vice ver/a; for it is only conſider- 
ing them as ſtars riſing to the Antipodes. at 


III. In all theſe concluſions I have ſuppoſed the given lat. 
was not lefs than 45%; for if it be, the given time may be 
ſuch as to cauſe the circ. E FD to cut the merid. between 
the zenith and elevated pole: in which caſe the queſtion 
may admit of more anſwers than one; but they cannot al- 
ways be exhibited by this, or, I believe, any other general 
method. It may, however, be eaſily done by others, adapted 
to the particular caſes where this fails; but your limits are 
much too nawrow far ſo copious a ſubject, I muſt, before 
I take leave, return thanks to the ingenious propoſer for 
bringing this queſtion again under conſideration, as I had 
paſſed it over in too haſty a manner before; the reaſons for 
which you are well acquainted with, 1 5 


The ſame anſwered by the Rev. Mr. Wildbore, 
| * (the Propeſer). | 


The annexed ſcheme is an oblique repreſentation of the 
concavity of the eaſtern hemi- NE 
ſphere, bounded by the merid. 
AH of the place, HO the 
horizon, AX the equinoctial, 
and the given hour arch is ſet off 
from Qto ; at the (an 
is made = 727, and thus 1s 
the great circ. Fu 74 deſcribed. 
Then, by Gregory's Aſtron. b. 2. 
prop. 40. the arches of the equi- 
noctial and its parallels inter- 
cepted between this circle and 
horizon are ſimilar, and 47 = : 5 
. aN. ar, en=dD, ac=db, at = d,. 
& c. Now, ſuppoſe the circle Fan M to be generated by the 
motion of a point both ways from a; then, when the ſun 
or {tar riſes at d, its alteration of azim. in the time 2” 
will be dT, and when at þ it will be 5%, and becauſe tht 4s 
at J, J, and à are right, TI will be © ac; but acis : 
** b/ is A, or the alteration of azim. when the phenom. 
riſes at b, will be = when it riſes at 4, the diff. being JI, 
— ca: But in the right-angled iſoſceles ſpheric A'FTa, IV 
is the decrem. of FF, and ca of Fa; and if & be taken for 
1 = any 
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any other polition of the moving point, if in the right- 
angled 8 £ Fg, the decrem. of FI is A that of 
Fg, the ſaid alteration of azim. may ſtill decreaſe by taking 
the point & nearer F, for the ſame reaſon as at a: But if the 
decrem. of F# be equal to that of Fg, it can decreaſe no 
further; for at the next point, the decrem. of Fi being 
reateſt, the ſaid quantity will be upon the increaſe; there- 
ore,. when the required increaſe of azim. is a ,min. the 
decrem. of F& is = that of Fg. And in the very ſame 
manner, it 17 that when the point moves the other 
_ vay from a (I being placed at the other inter ſection of tHe 
circle. Fa M with the horizon) the alteration of azim. as 
the declin. varies, will increaſe tillthe' decrements of PM 
and VIH are equal, and then it will be a max, — And 
hence, per ſpherics and pa. 280 of Simp. Flux, is eaſily found 
C Fg 18% 32, kg =13* 10, CEA = 76? 5o', Fg = 
ka A i, FE=gT = 459 46'; an 119 31, kh n\= 56 
5', &B 231® 5 the ſtar's declin N. required; gd = 22* 4', 
nd thence,fg = 22* 100, the min. azim. in 2 hours from ri- 
ig Correſponding, P 20 3, yV = 25 14' the max. in- 
creaſe (or alteration) in 2 hours, and Dy = 199 27%, S. the 
correſponding declination abſwering to Nov. 19 or Jan. a- 


Anſwer is the fame by Mr. Cha. Hutton. 
Let Þ be the north pole (ſee fig. rſt preceding), E the 
zenith, H IN the horizon, AC a great circle paſſing through 
the object at its 5 2 hours after; deſcribe the per- 
pendicular circ. PU, and the circles 2 PC, Z A, and 
Z CEF. Put 4 S ſine of 15 or Z APU, b its tang. c = 
fine of lat. or coſ. of Z P, d g its coſ. or fine of Z P, x = 
s. declin. or coſ. of AP or PC, and z coſ. of declin. 
ors. of JP. Then, in the right-angled ſpherical A PVA, 


1:42 :: 2: 422 . AU or L AC, and hence aaz2yr=aazz 
— 1 24422 Z tang. AC; alſo, 1: 56: :; Xx: bx S co- 
tang. PAU; and hence 55 =: fine and bx & 
TIN 4 = cof. PAL. 18 the quadrantal A AZ P, 
* 1 1 irs :< = coline and - Vrz ee = ſine PA Z: 


Whence - I VZ Z — con 2/iÞFobxx =. Z Ad or 
coſ. CA 3. And in the right · angled ſpherical & ABC, 
1: tang, AC :: col. CAB: tang AB S = dei 
K IX VR ee t- 24 X #1+6bxx — (Gace 5 
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244 * Ft xXx, 
Sa Max. or min. This in flax. &c. gives 2ex/dd—xx 
= bxdd+2e.xx—dde, or x*— *3780667 xx =*0296788; 
and hence x=4/*2668459 or 1112207 5165713 or 3334977, 


SI aa, and putting e = 


anſwering to 31 6' 15“ and 199 28' f., the two declinations 


required. 


This queſtion is alſo ingeniouſly anſwered by Meſſ. 7, 
Chipchaſe, Hen. Clark, G. Coughron, Sam. A Day, and F. 
{{aycaok; but the prize of x2 Diaries for the ſolution thereof 
is fallen to the lot of Mr. Vm. Hales, and that of 8 to Mr. 
Geo. Counbron, 30 3 1 


The Eclipſes calculated for 1772. 


This year will produce four eclipſes of the ſun, and two 
of the moon, as under ; 7 
_ it eclipſe, of the ©, will be on Friday the 3d day of 
April, — in the morning; therefore losilibie in 5 
land; but will be ſeen in the nortbern parts of Aſia. 


2d. will be a total eclipſe of the ), on Friday the 12h 


day of April: Beginning 2 h. 16m. 18s. Middle 4h. 3 m. 16. 
End 5h. 49 m. 445. Dig. x5deg. 20m. apparent time at Lon- 
don, afternoon. © n : | | | 
Note, This eclipſe will be over before the) riſes at 
. | : | | 0 


zd will be an eclipſe of the O, on Saturday the ad day of 

May; inviſible at London; but viſible in North America, 

at near our xo at night. „% Re 
ath will be an 725 of the ©, on Sunday the a7th day 

of September; inviſi 5 5 

ſouth pole, about our x o'clock in the morning. 


th is a viſible eclipſe of the ), on Sunday the rrth day 
of October: Beginning 3 h. 28 m. 40s. Middle Sh. 26 m. 28. 
End 7h. a3 m. 24s. Digits eclipſed 13 deg. 52m. apparent 


| time at London. 


Note, The moon will riſe totally eclipſed at Sh. 24m. and 
continue ſo till about 16 m. after 6 clock; when the ver- 


tical limb of the) will begin to emerge out of the ſhadow. 
"oF I i | , ; 6th 


e at London; but viſible near the 


& 


-.l. 


q 


V 
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th is 4 anal viſible eclipſe of the ©, on Monday the 
26th day of October: Begin. 8h. 22 m. Middle 8 h. 30 m. 128. 


End 8h. 40m. Dig. odeg. 64m. apparent time, in the morn- 
ing, at W the late 
Tables. 


LR * 


Feu Ueli. 
* Qui sI 622, by Mr: John Shadgett. 


In friendſhip two filters together refide,” 0 
215 Wien virtue replete; each d ſtranger to ant 055 2 
Maria for beauty with Vents may vie, þ K 
And elde for wiſdom Minerva defy: „ 
Marta 1s prudent in enn, 
Whilſt Cloe is court'ous, good- natur — and free, 
From what's under-writtep * rheir- 
Reſolve i it, dear ladies, nor 3 a hard taſk, 


* + xy . wh 2057.7 2 


lue of ; * de age of Marla, 400 wh of, * ihe age ol = 


1. Quxs TIo* 643, by Mf. Wow. Spicer. vt 75 5 0 
A piece of timber in the form of che fruſtum of à cone: 


whoſe girths at the ends are 10 and 3 feet, was meaſured 
by the cuſtomary way of taking 4 of rhe $irth i in the middle 
for the fide of the ſquare : Now, if the ſaid piece of timber 
be cut into two pieces at the diſtance of 14 feet from the 
ſmall end, and both the pieces 5 1 according to the 
ſime method, they will amewnt'ro'7 folid: feet more than 


the whole piece: W the on ok of Rey fad er oF | 


25 
* 
426 14 1280 4 Rn, Op © 


ur Qe rien — by Mr Paul il Sharp, . 


Given the ſum of the tranſverſe and conjugate FT ASE: 


| of an ellipſis tog, and the difference of its area and that 
of its reareft infctibed parabola = 84573 * — 44 the 


area of the 1 bis, and the axis of the leid patabola Pe 


IV. neren 648. by Nr. Ne ph. Holg be, af the 
| Right Ron. the Bart Spencer”: s, at Althorp. 


ns: given a common parabola, it is required to draw 


a tangent thereto ſo, that a right line dra wn irom'the * 
x S143 0 


1 — 2 2 
KSL ＋ * 
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of conta& to a given point within the 2772. way, be the 
faortelt poſhble ? | 


V QuzzTiON 646, by the Rev. Mr, Wildbore, 


difference betwixt the perpendicular and baſe, the 
— erence of the ſegments of the baſe, and the difference 


of the angles at the * being given, to Bre the tri 
angle? 


VI. 3 649, by Mr. T. Moſs, 


From the 8 int E in the ſide DR produced, of the 
tiven rectan BDR F, to draw a right line EA cutting 
the ſides RF, 22 thereof in a and C, and the fide F pro- 
| duced in A ſo, chat the trapezium C DRa may be to the 
AABC ſo formed, in the given ratio of to 4. 


VII. Qunsr1on 648, by Mr. Iſaac Dalby, 


In the right-angled plane triangle, there is given one of 
the legs, alfo a line drawn parallel thereto and terminated 
by the other leg and 7 * yg ; to determine geometri- 
cally, the * ſo, chat the rectangle under the hypo- 
thenuſe and a ſine drawn from the acute angle next the 

given leg, to the point Where the ſaid parallel line meets 
that other leg, may be of a given magnitude. | 


VIII. QuzsTiON 649, by Mr. 8. Ogle. =_ 


Two lines 4B, AC being given in poſition, and a point 

in 727 of them (4B); it is required to draw from thence 
a right line P H meeting the other given line AC in H ſo, 
that if another right line H be drawn; to meet AB and 
make a given angle therewith, the perimeter of the my 
2H io formed may be the leaſt poſſible. . 8 


IX. Quss Trion bon 35 Mr. J. Chipchaſe, 


"On a certain day laſt | ſummer, at a f ener pad paſt] . 
when the ſun was juft riſing, a rd on 2 
Journey along a parallel of |= = which he — 2 at ſun- 
* havin b his watch pe i np it 5 it in 24 hours; at noon 
reateſt ſhadow of his walking-ſtick (which: is 33 feet 
lon 20 exceeded its ſhadow when placed perpendicular. to 
ihe bs rizon by 1*522267 feet; from whence is —— the 
latitude he was in, the Gy of anne che) een, 
"ſtance traxelled? 
X. QuEs- 


1 


No. 6. New sis renz. 3 
| : 'T QuvzzsrT10N 65 , by Mr. W. Chartreuz. 
The latitude of the place, and the poſition of two hour- 
gircles, with reſpect to the meridian, being given; it is re- 
uired to determine what the — of a ſtar muſt be, 
o that in paſſing over the interval contained between thoſe 
hour - circles, the change in altitude may be the greateſt 


poſſible ——This queſtion has been propoſed before, but 
never anſwered. | 
XI. QuzsT10n 652, by Mr, Cha, Hutton. 

If water runs * a pipe 14 inch diameter with a 
eonſtant velocity of 6 feet per ſec. into an empty conical 
vel, having a hole of x inch diameter in its bottom: Re- 
quired the time when the ſurface of the water in the veſſel 
will be juſt 1 foot above the bottom of it; alſo, what will 
be the greateſt height to which the water will riſe, .and the 
time in which it will riſe to the ſaid F args height, the 
the diameter of the bottom of the veſſel being 3, the dia- 
neter of the top 3, and the altitude 6 feet? 


XII. Quts rron 6 $3, by Aſtronomicus. | 


To iaveſtigate or demonſtrate the nature of the curre - 
which a fixed {tar by means of the abberration would appear 
to deſcribe, if the earth, inſtead of revolving in an ellipſis, 
was to move in a parabolic or an hyperbolic orbit. af 

Nate, This curious queſtion has been propoſed before, 
bat as it was thought tohave been neither inveſtigated nor 
fully demonſtrated, we have been requeſted to re · propoſe it. 


XIII. QuzsTton 655, by the Rev. Mr. Wildbore, 


Abſtracting from refraction, at what time on the arſt of 
June, at Salton in Norway, lat. 679 N. will the velocity of 
the ſhadow of the ſummit of an erect object be the greateſt 


- 


poſſible on an horizontal plane? . 
The Pa1 z2 Qo E$T1ONy Y Peter Puzzlem. 


Suppoſe a body to be faſtened to one end of a ftring, the 
Kher end whereof is faſtened to a fixed point e, and ſuppoſe 
it to be impelled from a certain given point þ with a given 
velocity in a direction at right-angles to bc: To find the 
law and direction of the force which muſt continually act on 
luch body fo, that its velocity ſhall vary according to y 
propoſed law, and itſelf be always found in a circle (whoſe 
center is c) revolving with any propoſed yelocity about the 
girea fixed diameter bed. Dueſtions 
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Qucſhiont anſebered. 


I. Qs Trion 642 anſwered. 


Pur xx +35 =o, xy=w, 1087 =, and 45777295 =, 


and then the given equations become v + ww = 2a and v 


—2w? +wv*=b, from the former of which v g -, and: 


that 


value ſubſtituted in the latter of them, &e. gives a 


a — 24 =b—aa; whence w=357, and conſequently 
from the firſt given equation, xx + 2x9 T = a+ 357 


and 


xx — 2x7 + yy =a— 75 * 357; and thence xandy= 


IVa +357 K KVA 3 * 357 21 and i7, of 17 and 27, 
the two ages required. — According to this method the 
anſwer is given by Meſſ. Ze/eph; Cowley Willian Dent, 
Pamphagus, William Reynolds, Alex. Rowe, and Michael 
Taylor; but as x and y are concerned exactly alike in both 


the given equations, Meſſ. Jahn Aſplaud and William's 
ut J =Z the ſum and d = 


Dl amopmart 
: the diff. of them, and then find, 


y an eaſy proceſs, 64% — ga fag + {074476 7* = 
55467952 S; whence 4= 2, and the ages required come 
out the ſame as above. 00 F 

Mr. Geo. Coughron, by tranſpoſing xy in the 1{t equation, 
and fquaring: and taking it from the ad, deducesſ the cubic 
equation ) — n — 2ax3 = aa; fron which xy 
= 357, and x +y (=vVxx+ 2x3 +35) =4/a R = 38; 
and. thence x and are found the fame as before, webs: ng) 


Meſſ. Tho. Adcock, 7. Bartlett, C. Burt, . Dalby, N. 
/ 


Dening, Mark-E{jtob, Edu. Fidler, Mm. 
Mellor, J. Parker, Wm. Richardſon, 


ng, Þewlcy 
Abr. Robertſon, Tho. 


Robinſon, J. Shadgett (the propoſer), Tho. Smith, Hm. 


Spicer, 


ſwered it; and Mr. Vn. Hellus anſwer is as follows, viz. 
3333 F » 1 3 


Friend Shadgett, I thought fit 


If I could ſind your x andy: 
| Your x then wants three of a ſeore, 
And y, I find, is juſt one morexx 
„ Viz. 17 andi: 741 


. 11 II. Qurs - 


4 7 Tz © * * 
to try F 
1 is * | ; ; 


-* 


Elean. Suggett, and Wm. Wilkin have hkewiſe an- | 


Þ he 


-- 
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II. QuzsTIoNn 643 anſwered by Mes. J. Aſpland, Mark 


Elſtob, J. Turner, Wm. Smart, and Wm. Wilkin. 


Put x = the required length; then by the nature of the 


one, x : + i =D. ama x= 
ware 91 — = 5 and 2 & 3 


— +13= REST are the girths of 


8 | ETF a 
the two places reſpectively; whence — . — * 14 + 


| 


98 + Ax 1 


— — —-—-— 2 : o | 
bx X == X Xx ” 7, by the queſtion ; 


reduced, 238* = 9604, and x = 40r7 feet, the len th re- 
quired.—— Mr. G. Coughron, after his ſolution, which is 
ler y ingenious, refers to Mr. Hutton's Menſuration, where- 


by may be ſeen how to cut it ſo, as that the content of the 


two parts may amount to the greateſt quantity poſhble, 


It is alſo ingeniouſly anſwered by Meſſ. 7. 2 
Cowley, the- Rev. Mr. Craleli, J. Dalby 3 . 
Dent, Edw. Fidler, W. King, Beule Mellor, J. Milbourn, 
W. Reynolds, Abr. Robertſon, Tho. nl 
V. Spicer (the propoſer), and Mich. Taylor. 


er 


III. Qu Trion 644 anſwered by Mr. Iſaac Dalby. - 


It is eaſily neun that the axis of the greateſt parab. that 
kan be inſcribed in any ellipſis is 4 of its cenj. diam. the 
vertex being at the extremity thereof. Put xoo = 24, 
14% =6, 7854 =v, and let a+ x and 2 x repreſent 
the tranſrerſe and conjugate diameters of the ellipſe; then 


17 14 — & is = the axis of the parab. and 3 X a—x the 
it, between the center of the ellipſe and the parabola's 
greateſt ord. and by the prop. of the ellipſe, a — x: a+x 


:VExXa—=s' —3xX zi, the para - 


bola's greateſt ord. and 24 N Vr = its area; wheace 
per queſt, 44 — XX VN = a2 —xxXv—6b; and by re- 


dition, xx = 44 —b + AN- V = 100; conſequently x 
= 10, and the diameters df the elliphs are 60 and 40, and 
le axis of the parab. 30. | 1 

5 CogoLs 


PAY 


obin on, Alex. Rowe, | 


. — 
. 


— — 


- 
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COROLLARY. The area of every ellipſis is to that of itz 


Pw inſcribed parab. as 7854 is is to V, or as 3*I416 th 
3 


The Rer. Mr. Crakel? 8 3 is 1 exactly the fins 
with this; and it is likewiſe anſwered. by Mefl. Uy 1 . 
7. Bartlett, G. Goughron, J. Cowley, Wm. Dent, 

olds, Tho. 5 - Alex. Rowe; Wm. Smart, P.. 3040 
(the propofer), / NY Mich. TOs Fo Turner, and 


Win Millis. 


IV. Que $TION 645 | afar Ry Mr. Geo. „ Coughron 


Let V 9R be the us N P the given point, / 
the required point of contact, and 1 

1G and PC be Lto/R, and PFI te | 
the ſame. - Then, ſinee PZ is to be a 
minimum, it manifeſtly maſt be L to the, 
Tury at ow and therefore, fer ſim, Av, 


Le- Cs, whence BOX TT—D 2" n 
G1 * 7G; which equat. 7 75 — 


neral let the nature of the curve / 
be what it will, and from which and 2 5270 $4 
relation between VG and G1, the lines VC, C, &c. ma 

be determined; for both YC and, CP are given, and 3 
is determinable from the equation of the curve. 

When the curve is a parab. as given in the queſt. let VC 
= UP =, 3 2, VU x, and CT æ ij; then, 
px being = yy and 4p = BU, the above equation becomes 
Ip * * 72 = = X A= x, or, by exterminating x, y? + 


: 8 — 4 X þy = 16pp; from whence y x be juries 


* Anſauer to the ſame by Mr. Burrow, 


\ Foam P, the given point, draw PO * nn 
| and take CD t 7 N — 4 0 parameter, and draw DX || to 
CP: with DK and DB as aſymptotes, deſcribe an byperd. 
MS through P, cutting the parab. in J; pg mona 3 line 
PI, and it will be the min. required. oe." ths 


. DEmoONSTRA. Draw IGI to PC, 2 continue IP to 
meet / Rand DX in B and K: then IK=BP (by prop. 2 
b. 2. of Emerſon's Conics), whence DG C; Conſe- 

uently BG = CD = the ſemi-parameter and therefore 


( Prop. r. b. 3. of Emer. Contes aforeſaid) B is the 
ſhortelt 
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"its WM ſhorteſt line that can be drawn from B. Alſo, PT is the 
; to MW fhorre(t that can be drawn from P to the curve: for if not; 

let PN be it, and join B, NN; then BN is © BI (by what 
has juſt been ſhewn), and BP + PN (5 than BN, by 
ame Wl 20 Euc. x.) is therefore much greater than B/; take away 
nd, B which is common, and there remains PN& PZ; but it 
de- was ſuppoſed P/; therefore PI is the line required ; 
arp perpendicular to which draw 7T, the tangent required. 


Ingenious ſolutions to this queſtion have likewiſe been 
received from Meſſ. J. Aſpland, the Rev. Mr. Crakelt, J. 
Dalby. S. 7 (the propoſer), 7%. Robinſon, Alex. Roabe, 


on. /n. Smart, Michael Taylor, J. Turner, and Wm. Wilkin, 
t,. 1 8. | | | : 
V. QuzsTion 646 anſwered by Mr. J. Chipchaſe, 


of the baſe, deſcribe the ſegment of a 
e Wl circle capable of containing an angle = 
the given diff. of the angles at the baſe, 
aud take 46 = the given diff. of the 
baſe and perpendicular, and biſecting 
GE in F, erect the perpendicular E. 
R EE, and draw the right line FIB 
cutting the eircumference in B; from 
ma whence upon AF produced, let fall 
B the perpendic. BD, and having taken 5 | 
| DC =DE, let the points A, B and , C be joined, and 
VA will be the triangle required. | | 


mes DEMONSTRATiON. Join the points E, I; then the angles 
14 BEC, BCE are equal, and the £ ABE is the diff. between 
the angles at the baſe BAC, BCA (BEC) by 32 Euc. 1. 


ned. which is of the given quantity by conſtruftion. Alſo, be- 
| becauſe DG = DE by conſtruc. AE is the diff, of the ſeg- 

ments of the baſe, which by hypoth. is of the given mag. 

likewiſe, Laſtly 
78M 25 will be 2 DF=aDE+2EF=CE +EC=CG; 
1 toll hence the diff. of the baſe 140 and perpendic. DB is = 
AG, the given diff. by conſtruc.——In this ſolution the 


it the perpendicular be greateit, the conſtruction will be the 


produced. 


nie in this manner exceedingly near it is alſo conſtructed by 
Meſſ. Geo. Coughron, VI. 3 Turner, W. Wales, and 
the Rev, Mr. Mildbore (the propoſer); and Meſſ. J. 2 


N. 


Cons TRUCT3ON. On AE the given diff. of the ſegments, 


* —— 
* 


EI being = EG = 2 EF (by conſtruc.) 


line baſe is ſuppoſed to be greater than the e but 


fame, only 4 muſt be ſet off the contrary way on the baſe 
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Wm. Reynolds, Tho. Robinſon, Alex. Rowe, Mich. Taylor, 
and Vu. Wilkin have anſwered it algebraically, * 


Mr. Iſaac Dally's conſtruction is conſiderably different, 
and truly ingemous; and the Rev. Mr. Crakelt's conftruttion 
is as follows, viz. | "1 


+ Upon DB, * to the given diff. of | 
the ſegments of the baſe, deſcribe the D EN B 
ſegment of a circle capable of contain- N 
ing the given diff. of the angles at the 
baſe; and having taken thereon and on 
an indefinite perpendicular biſecting it, 
EN and EF reſpectively equal to the 
half and the whole of the diff. betwixt 
the perpendicular and the baſe, through 
N and F draw a right line to meet the p | 
ercular arc in A: then draw ACC to BD, and join the 
points A, B; C, B, and {BC vill be the triangle required, 


- DemonsTRATION. On AC let fall the perpendiculars 
DH, BI, and draw D 4: then ſince, by 29 Euc. 1. and 2 

of zd, AG = GC, and HC (by 34 Euc. 1.) = DEE 

(by conſtruction) = I, therefore will /H = IC, and A/ 
me; TOC 2 A7 =/DB. Moreever, by ſim. triangles, FE: 
EN :: FG: GA but by conſtruction FE is = twice EN; 
wherefore FG will be twice AG= AC; and conſequently 
BIl—-AC=EG—AC=EF; and the diff, of the angles 
BC4, BAC is manifeſtly = the £ B 4D. | 


. II FE, 69 
VI. Quxs Trion 647 anſwered by Mr. T, Moſs 
ZR (the Propeſer). 


* 


' ConsTRUCTION. Biſect DN in , and take G = Er; 
alſo, in GE produced, take EN a 25 
fourth proportional to zu, A and | 9 
DR, and upon GN deſcribe a ſemi- 
circle, and erect the perpendicular 
E M meeting its circumference in 
MM: then in FB produced, take !_ KU) 
ENI; join E, A and the NE N 
thing is done. 

DEmMoNSTRA. Draw GL ICE meeting A in L: then, 


by the prop. of the circle and conſtruc. the rectangle NE 
= E M> = A', and therefore EG: 41 :: AB: EN; 


but 


- _- - * - 5 „ 1 - * . - . * 4 
- 4 „ 7 BY 1 p , „ b * . 1 9; 
F a s —_ - Jy 
* 3 : * ” 4 - 
I * 8 a 1 „ 7 . * - « _ * 7 * 1 S ** * , 
Fa * # „ RAR ax * - 8 4 — £ 4 — i 0 — —— 
* - - * 4 + > . : - 7 4 p *. a : i bf i, As 4 
Y - 2 F - X * 
; ; AS ö : g 7 : 1. * 
2 1 : ? 5-4 , . * þ * % 
. 4 0 + © * "is ; 
C *. 4 ” 7 p d 


4 Kir oe? Rononrvoky * bu, 


4 4265 1. 232 ft" RED, read 5, F4 BED ine 26, 
Ix ie, -rcad 8. . CAE. Allo ſolu. to Q 25% 
pitt 
P. 436; z 8 4. fg if the glen; r. half the ſain of the, 
eye ten 53, f. Ir, r. 5 er. — Lia. Ig, 7 
n b. * eee Line 27; f. denſity, r. celeriry. 
28, fi EY + 3% .1; 3%: BEIT: two ſolu. omitted | 
ena; #2 - 244*. 7 | 
P. A 4 bin, f. 79, 1 J e and K * . x 
. K 3. ine 16, Sen e 1 
P. a bags orcs red. of | 
egen 


41.4. 12. f. MS r. Ju. oy 


. e b 


B. 445. J. 75 7 ** d 15 e 0s. 
%% Ws, 
N. 447, 1. 11 7 125 oY wry, r. e 13. £ mm . 
10 2 6 5. —L. 14, f. 20, r. W. 7 
P. 448, l. 6. f. 8˙2, r. 8.19.5. 12, f. 4rb, r. A B. e! 
| P, 49 1. z, f. 148; r. 15* 386 ; and f. 16˙4. t. 165 127. — f0 
6. 14 f. + 25 r.— 1. 7 4 
Y 5 I. 35 F g, 7. 8 55 4 Wach: wanting BE 
Worer quantity following #7 .. 9, f. 4414. 
„ 4 4. — Alſo the Editor ſhould have completed the 
nh: s: 263%; as His duty . required Wor, 
im; as alſo tb draw à trug Ti. inſtead of the falſe one 
We. 1 18 iven a true ſolu. and fig. to this Q. in the 
Miſcel: .N 5 Mr. Clark. thought fit to reprehend us for _ 
Katy drawing the I pos to cut the carve. To which © 
eprehenfiotr we Have: been favoured with the following 
Infucer from an 1 correſpondent, who's s Trmy 25 
Vielen, B:; the covers to No. 29 of the. RBG. 
de Editors ſay, we are of opinion, that an a/ymptort ff * 
n whoa cut or meet the curve. 16) be it is dh. Wien 


8 


Par In hp rn ond, to t 8 ths Noh wn 
ad that gentleman proceeded 13 he would have Bia | 
lhe 1 of the aſymprote As. won in i the 3 

P fo the es 9 8 35 Age tis , 


e p 4 * A 

8 1 * : - "7 
2 - — 1 "IVE * * 1 6 Oo 
vg . ** 4 ” - 7 1 5 

„ 2 n J 5 N 2 

8 185 þ © * oa . 
0 F 39 
"a. * 


8 5 adds this remark. There appearing no other ſolu to this 


«, 


ns to MA; and for- N FH. r. MN to. F H.. 4735 


5 - and) the 3 a e 105 he he e und wes 


4 ker 1 oe „beet, . ee, 


8 Eh 8; f. 3 3 . EI 
2 8% 2 7. £45435, 1. . 2. 10, fl ey 

* 2765, 
1 45h: after the ola. to C. 265. 5 che Repoſ. Edit 


Wn in the Diary than the above, we have given it a place 
in our Repoſ. but believe it to be foundet "upon mißalen 
principles throughout; and therefore refer bur readers tg 
8 318 of this work, Where the true ſolu, to the very ſame 
may be ſeen But the Editor himſelf is Note mif. 
Nen, for the principles are juſt, being the ſame as in the 
hb ſolu, and both the methods here. given are-true, a 
l as that at p. 318. Alſo, When 14474, the area 0 
the curye here found, is multiplied by 4, the prod. 57 80˙ö 
agrees nearly with all the former ſolutions that bad bes 


= to-it, as it ought, becauſe the ſquare of 2'is 4 pre | 


the curve before having been taken double to the curve 
Jared. and fim. figures” are as the * he hole like 


. dimenſions 
e 12546 36 At FE 69 - 
. 4559 2 2 part of the Lola, ib ts * 


1 15 enge 5 

54 6, 1 21, * wag ks; drawn 3 into the 150 exprſion 

Ty 5; 1.8, f. 3 regu. 5 . 
1 772 2 3 12, f. g . , r. En 94 6 4 5 

2, 473, 474. „ conſiſts o a ſolu. to 279”, 

Pilfered 1010 Robins's Fe of Gunnery, 2 5 £ 

rnowledgingit ; and which Mr. C. has not only much marred 

in the tranſeri prion, but has alſo. made a falſe application 

. 5 to the caſe in queſtion, 80, in 5. 472, after /. 28 

theſe words, the force impelling:the Ball at the 

= 'P; lo, I. 29, after the*word ap, is wanting the 

2 oa ether 3. . 33, f. at, r. 413 l. 34, f. FA M A, f. FA 


4. 2, 2 2. I, 23,—P. 474, L 13, f. 4329, r. 43429. 

22 15 far from N his a DIS APP plication from, thoſs 
_ Princip ples (Robins's), as he pretends, be has gone upon 
Auite different and falſe ones, 5 brought out a falſe ex. 
3 for the veloc. Neither indeed has the length of 
the bore any limit. when, the charge and diam. are given, 
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5 85 preſſions both i in this line and the next, and i in the laſt line 


ba "i 


Wo . in the it * „ n m many more lines that 
are uſed.——Line 9, for mv Kc. I: m + * &.. ic 


for 2 92 e. XS Vn —zusß = 92_&c. ——L, 2 
F. LD S, r. LAC, its fine 2 .— . 23. f. ce. of 
r. comp. r. Alto the long radical and fractional e 


are falſe.--- -: 

£6. 479. a folu. and conftraRt, omitted to the Prize 0 
174 | | 

. 480, l. 13, f of, #3, 3%; , ad oxy? 3 

« x 481, 5 40 7 5 26, r. and 26, ——L. 227. f. fr 
g. r. cotang. r. cgſecant. 

P. 432, I. 12, f. ttxx, r. «Fraſer -A folo. to . 281 
75 omitted. Alſo a ſolu. to to Q. 282* omitted. = 
P, 484, /. So from the bottom, f, 2 1 th 

is when,” 25 DEE 

P. 486, a ſolu. of Qu285* omitted. 8 

. 475 f. + 2 a x, I, — Zax. "Alf for maximum 
avinimum, 

P.488, J. 8, f. S 8 . = 2FE=( 
Alſo, 1. parabola, r. circle, L. 12, f. max +, r. nx-} 
I. rg, f. m Au r. n= A4 .—— E. 165, f. uf 
r. * Alſo, f. + 16x, r. — 4 KE. 16, f. mx + x): 


ax .. 17, f ma + x 7 r. /nx.—-L. 2 
f. 4x + 2x*, r. . ox.—The ne 3 in LY I 0s f. + 10 
| . __ 4. . 5 | 
H. 490, J. *, dele ar; . 
15 493, J. 4. f. A divided h) 1 665 r. he 7 
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& nes, r. fries. SES 
P. 494, in the Repoſ. Remark, Neper's Togarithms 
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but by ſim. As, EG: AB :: GL : BC; whence, by 
equality, 4B : GL :: EN: BC; but by conſtruction, 
Er =rG, Rr r D, and GL || rn; wherefore G L=2rmn, 
and conſequent]y the re&angles contained by 4B, BC, and 
EN, 2rn, and alſo their halves, are equal: whence be- 
mg to z (:: DR: EN by conſtruc.) :: DR X rn (= trapez. 
CDRa): ENXrn(=iABXBC= AABC). 


Mr, G. Conghron 


=P f 

Conſtructs it by taking BA ſo, that »» may be to n:: 
ED* —ER*: B A* ; then drawing EA, the thing required 
will be done. For, by ſimilarity of As, the AEDC : 
A E Ra:: ED* : ER?, and dividedly, the trapez. CDRa 
ED EER M AEDC: ED®*:: A ABC: AB», and 
alternately, the trapez. CDRa: AAB C (:: ED: — ER>, 
: AB?) :: m: n, per conſtruction. | | 


_. - T4 . 
* : - — — — nt 
iS. rs nat 55 - . g * — EX . —ä— AY 
pts ag ——=—- - - : ——— — 2 
8 1 — 
. — 3 


=> 
> 
= DS. —_— 
— > 
> — —— 


Anſwer to the Same * the Rev. Mr. Crakelt. 


ConsTRUCTION. Upon ED deſcribe a ſemicircle, and in- 
ſcribe therein Eſ=£ER, and divide ED in & in the given 
ratio of 1» to 7; then take BA (in = eee =a fourth 
proportional to ES, ST(Lto ED and meeting the circum- 
ference in T7) and DJ, and draw A Ca E for the line re- 


quired. 


' DEMONSTRATION. By Euc. 6. 19, the AE DC: AE Ra 
ESF by diviſion, permutation, &c. the tra- 
pezium CDRa: ED* — ER* :: AEDC: ED*® : : ; 
AABC: BA; whence by permutation, &c. the trapezs dion 
CDRa: A ABC:: ED — ER» or ED —EF[> = 75 
(Enc. T. 47.) DI: BA:: (by conſtruc.) E SY: SFT 2 = Moth 
(by prop. of the circle) E£SXSD :: (Euc. 6. 1.) ES: SD Wy 


: : u, by conſtruction, 


We have likewiſe been favoured with ingenious. and ele- 
gant conſtructions to this queſtion from Meſſ. R. Burrow, 
J. Chipchaſe, J. Dalby, J. Turner, and the Rev. Mr. Wilds 
ore; and algebraic ſolutions from Meſſ. 7. Aſpland, Mm. 
Reynolds, Tho. Robinſons, Alex, Rive, Mich. Taylor, and 
Im. Wilkin. 
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VII. QuesTion 648 anſwered by Mr. Iſaac Dalby. 


 ConsTRUCT1ON. At right angles to the given.baſe Cv 
take CB ſo, that their rectangle Bong bo Th 

may be = the yoo magnitude. 

Tpon BC let a ſemicircle be de- 
ſcribed, and produce 3 ſo, that 
BD may be a fourth proportional 
to the given parallel line, the baſe 
Cov and BC; alſo, produce Cv to 
make v a fourth proportional to 
BD, CD, and Cv: Biſect Cin 
K, and draw the line DX; with 
which as rad. and cent. K, deſcribe ” 
another ſemicircle meeting C produced Woth ways in G 
and g; from D to the former ſemieirc, on BC, apply DP 
= CG, producing it to meet the circumference again in N, 
and on D produced let fall the perpendic. B Q, cutting 
the ſaid ſerhicircle in ; join B, &, and B R will be tlie 
triangle required. | 


- ' DEMONSTRAT10N. Join Rm, C, CP, BP, and draw 
_EN,CO| S reſpectively. By Euc: 3. 35, g C.: CD 

:: CD: C (= DP, by conſtruc.), and by fim. As, DO 
De: : DC: DP: (5.9) DO = gC; but, becauſe 
Ks, KG are equal, and C/F is biſected in K (by conſtruc.), 
WG is = Cg; +: OP = CW. Moreover, the s BC, 
5 being fight ones, Cz is || P2; conſequently the 
arcs n R, CP, and their chords N, CP are equal to each 
other reſpectively, and thence 2 = PN: but, by ſim. 
triangles, BD : CD:: B@2 :CN:: QR (PIN) : NO, 
and by conſtrue. BD: CD:: Cv: vl; whence by equa- 
lity, PN: NO:: Cv : vi, and, compounding, © 7 : 
C:: NO: v; but we have already proved that C = 
CM; (5. 9.) NO =vW, and conſequently PN (= 2) 
= Cv, the baſe. Again, oy ſimilar triangles, B-z :.5 2 
(:: : DR) :: BC: BD; us is = the given pa- 
rallel line, by conſtruction. Laſtly, by ſim. triangles, BC: 
CP (mR) :: BR: O; whence HRA CX NN 
(Co), the given magnitude, by conſttuction. 


This conſtruction, though leſs conciſe than ſome others, 
may perhaps be found acceptable to ſome of our readers, as 
it is derived from firſt principles only, without either tranſ- 
forming it to another prob. or calling in the aſſiſtance of 
any other prob. already known in order to its ſolution, &c. 
whereby it appears to be an original, independent problem. 


Mc. 


. 
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Meſſ. E. Coughron, the Rev. Mr. Cra belt, S. Ogle, J. 
Turner, W. Wales, and the Rev. Mr. Wilabore have con- 
ſtructed this problem in a neat, elegant, and conciſe man- 


ner; and Meff. F. Afpland, T. Robinſon, Alex. Rowe, Mich. 


Taylor, and Wm, WWilkin have given algebraic ſolutions to it. 


VIII. Quss Trios 649 anſwered by Mr. Burrow. 


_ ConsTrvcTiON. Draw P& making with the given line 
AB, the given angle JPA, and de- | | 

ſcribing on 4X a ſemicirc. take 4 
= the diff. between 4P and PK, 
and "ply it therein from 4, and 
join X, V: then draw PS Lito XM, 
cutting AX in H, the point required; 
for drawiag i to PK, PHI will 

W 


be the triangle whoſe perimeter is a 


DEM ONSTRAT IOM. Draw AR | to PK and = AP, and 
join K, R, and draw KM {| 41P, meeting AN in M, and 
continue /H to meet XM in N and K N in : then I fa 

the perimeter of the GPH is always 2 PH＋ HSA IN; 
for, XH: X:: FA; Hr i AR; bu PA = AR 
(by conſtruc.); PI = Hr, and H & is always = Nr: for 
ſince HS and AW are each L to KM, WW: HS:: AK 
MK :: AP: IP:: MK: MK :: MR: Nr; but AW 
= HR, each 2 by conſtruc. AP—PK: whence 
HS = Nr; therefore HS + HN =P], and PH＋ HS 
+ IN = the perimeter of the A PH1, as was affirmed. 
Now, the ſame holds true wherever the point H is taken 
betwixt A and K; but of the three lines which conftitute 
the perim. IM is always the fame, and therefore the perim. 
will be a min. when the ſum of the two variable lines PH 
and HS is ſo, and that will evidently be when they make 


one ſtraight line PHS A to K. 


The conſtructions by Meſſ. G. Coughron, the Rev. Mr. 
Crakelt, J. Dalby, S. Ogle (the propoſer), 7. Turner, V. 
Wales, and the Rev. Mr. Wildbore, are likewiſe exceedingly 
elegant and ingenious; from which, by way of corollary 
and remark, they have, in a curious manner, pointed out 
various limitations, &c. to it, but our great want of room 
at preſent obliges us to omit them. 


Meſſ. J. Aſpland, Tho. Robinſon, Alex. Rowe, Win. Smart. 


Mich, Taylor, and Miu. Wilkin have ſolved it algebraically, 


K k 2 . 


\ 
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IX. QuzsT10N 650 anwered by the Rev. Mr. Crakelt, © 


It will readily appear that the ſtaff will caſt the greateſt 
ſhad. at the given time, when the . 
ſun's rays fall upon it in a per- 
ndicular direction; therefore, 
if TS and S % be ſuppoſed 
two right-angled triangles, hav- 
ing ST (the given ſtaff = 34 feet) 
perpendic. io the horiz. SO, and 
= SS {ſo inclined to it as to make 
its ſhad. SZ a max. as likewiſe 
TB} to A4, they will be ſim. 
and equal, and of courſe S 2 — SB BZ = 1'522267 feet 
= 73 — S3, and thence the BS Or AZS= 47% & 
42, = the ſun's merid. altitude ——NowMvith Z 4 rad. 
deſcribe the*circumference of a circle interſecting SZ in H, 
and „ in O, and having let fall 41 Lon H, 
drawn 2 Z || thereto, and made OF the verſed fine of 30 
45” the given time of the ©'s riſing after midnight, perpen- 
dicularly to H apply to the circum, of the ſaid circ. LD 
2 fourth proportional to H F, FO, and AI: then draw 4D, 
cutting ZO in C, and perpendic. thereto Z P, and PO will 
be = the latitude required. 1 


For, if PG be the repreſentation of a merid. arc paſſing 
through G and u © drawn through the center 2 
to AD, in the point X, 


by the nature of the orthograph. 
project. ſim. triangles, and conſtruc. it will be EX: X 
: 46: GD:: AI: LD :: HF: FO, or, by compo- 
fition, ED: K:: HO : FO, and conſequently, KN. 
{correſponding to the ſemi- nocturnal arc GD) = FO, an- 
ſwering to 3? 45' as it ought. e | 1 
The calculation will from hence be very eaſy; for, ſince 
ZN and K Qare reſpectively = the coſine and verſed fine 
of 30 45', and JI = ine of 479 & 42" the ©'s merid. alt. 
by ſuppoſing Z A or ZE =, will be had DL(=X 2 X 
 AI+FK) = 0007839, the nat. fine of o 2! 42” the O's 
depreſſ. at midnight; therefore by the nat. of the ſphere, 
the comp. of the required lat. HE or 2P(=iX A A+0D) 
= 23 31 42”, and the O's declin. EA (= x X HA—OD) 
= 23 29"; giving June 21ſt for the day on which the tra- 
veller performed his journey.——Laltly, if a degree on the 
equator be ſuppoſed to mealure 695 miles, we ſhall, by ſim. 
ſectors, have : ſine of 23® 37“ 427 i: 695 X 75 : 208˙0843, 
c. miles, the length of the required journey. 
: | DN In 


- 
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In this manner nearly the ſolution is alſo given by Meſſ. 


. Chipchaſe (the propoſer), G. Coughron, J. Dalby, J. 
þ, 0p W. Wales, and the Rev. . e. And Nel 
Edu. Fidler, Tho. Robinſon, Alex. Rowe, Ele. Suggett, 
Mich. Taylor, and V. Wilkin have ſalved it algebraically. 


X. QuesT1OoN 651 anſwered by the Rev. Mr. Crakelt. 


When the change in alt. or Z & 2. in the given time | 


is a max. the Ls Z OP, Z SP will, by 
art. 293 of my tranſlation of Mauduit's Tri- 2 ÞD 
gonometry, be equal; therefore, if 4 and“ „ 


17 for the hour angles Z P.O and Z PS, 

L for the lat. or comp. of Z P, and D for © 
the required declin. or comp. of PO = 

PS, we ſhall have, by art, 214, lin. þ + CO | 
coſ. D X tang. L—Tin. DX cot. Y = tang, 499 
ZOP=tan. ZSP=ſin. “ + col. D xtan. L ſin. D xcof. &, 
according as the Z PS is acute or obtuſe; or, by multi- 


plying, dividing by cof. D, ſubſtituting tang. fr == and 
tranſpoſition, ſin..4' X coſ. þ x tang, D caſ. / X fin. & X 


tang. D = (by art. 85.) ſin. “ R tang. DO e ſin. “ — hn. 
X tang. L; and therefore, by art. 87 and 92, coſ. 4 Xx 2 


coſ. a X +4 :: rang. L: tang. D, and ſin. 4 X // * 


: ſin. Z X =:: tang. L: tang. D; which are the two 
theorems given on p. 189 of the above - quoted book. | 


We are alſo favoured with ingenious ſolutions to this 
queſtion from Meſſ. G. Coughron, J. Dalby, Win. Smart, 
. IVales, and the Rev. Mr. #i/dbore. 


XI. QuesT1ON 652 anſwered by Mr. Hutton, 
: (the Propoſer ). | | 


5 Let x denote any variable height of the fluid in the veſſel, 


and z the-correſponding time, =32F, p = the area'of the 
ſection of the pipe, += that of the hole tn the veſſel, and 
a= the velocity of the water in the pipe.——Then 44/mx 
=the quantity running out of the veſſel per ſecond (ſee p. 4 


of my Math. Mifcel.), and ap = the quantity running in 


per ſecond : wherefore ap — Vm x = the rate of the 
veſſel's filling per ſec. and conſequently apz — Vun x 


will be the increaſe in E time, and is therefore = the flux. 


k 3 of 
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of the quantity in the veſſel. Now, the veſſel being given, 
by the rules of menſuration, the content of the part whoſe 
| Height is x, will be found = x7 X xx +27 x + 243 X *7854x, 
whoſe flux. or 5 X x x + 18x +81 X*7854 x, mult there- 
| xx +18x+8x 
7 ont 7.6. & hl * 
x, by putting the given numbers inſtead of 4, n, a, and p, 
N 32g 


1 EIS. >. Ho 5 
and making 7 and = 565 or 2 


fore be = apz -E Vm x: whence 2 = 


1 


e v, by putting vv for x: the fluent of which is z 2 


49% 5+ 18rr rer Ss gry? 
——— —. .. 2. ————— . 
arr > + x 274 179 


oh ” | 3 
4 2 70.— X hyp. log. of gi which is a ge- 


neral expreſſion of the time for any alt. vv (x). Now, 
when x = 1 foot, vis = r alfo, and then the above expreſ- 
ſion brings out 4 47*5557 for the time when the water will 
be one foot high in the veſſel. 


Alſo, ſince the greateſt height is evidently when the water 
runs as faſt out of the veſſel as it runs in by the pipe, - rv 


muſt, in that caſe, be = o; v = 7 = 1652983, and x 
({=vv) = 2'732352 feet, the greateſt height of the fluid. 


| : "ES 
But when s — xv vaniſhes, the expreſſion wars becomes 


infinite, and the value of 2 infinite alſo of conſequence; ſo 
that the water will be an infinite time in riſing to the ſaid 
greateſt height 2732352, that height being the limit to 
which it continually approaches from nothing, but to which 
it can never attain in any given finite time, Og 


The ſolution by the Rev. Mr. Wildbore is very ingenious, 
and founded on a new principle, which our narrow bounds 
cannot contain. Mr. G. Goughron, Mr. J. Dalby, and the 

Rev, Mr. Crakelt have alſo favoured us with ingenious an- 
twers to it. . | 


XII. Qurs Trion 653 anſwered by Mr. W. Wales; at. 


at whoſe Requeſt it was re propoſed, 


Let VER repreſent the conic. ſection in which the earth 


* 


is ſuppoſed to revolve, F the focus, Y 
the place of the perihelion, E the 
place of the earth at any aſſigned 
time, and & that of a (tar: Draw the 
tangent ET, which will give the di- 
rection of the earth's motion at E, 
take Ex to ES, as the velocity of 
the earth when at ZE. is to the velo- 


city of light, and VB, LY F, as the 
velocity when at J. From S, on a 
plane paſſing through the {tar parallel 
to that of the earth's orbit, draw S 
and SA, = and | tro Vg and Ea, and A and B will be the 
apparent places of the ſtar in that plane, when the earth is 
at E and , oa account of aberration. Let fall on ET the 
perpendicular FP, which, it is well known, will be reci- 


procally as Ea, or its equal S4; moreover, F will be 


reciprocally as SB, Now, if the trajectory VER. be a 
parabola, the tang. which is drawn parallel to the axe will 
be at aa inſinite diſtance therefrum, and the perpend. thereon 
from F will be ſo likewiſe; its reciprocal therefore is == o, 
and ſo the path in queſtion paſſes through the points S, , 
anil B. Draw {B. By a prop. of the parab. F: FP :: 
FP : FT, ud bee FFXNSZ =FP NSA, 
:: $4: $B, and by equality, FP: FT :: SA: SB; 


whence, the s Fand & being equal by conſtruction, the 


As FPT and $47 are ſimilar; and conſequently, P being 
a right angle, A will be a right angle alſo, and that where- 
ever the paint I may fall; the curve SA (or path in this 
caſe, required) is therefore a circle. 

But if the earth's orbit VER be an hyperbola, and ZE the 
true place of the ſtar, deſcribe on the tranſverſe axe VV 
the cire. 2, &c. then it is well known that all per- 
pendiculars from the focus F will meet the tangents to this 
orb on which they are demitted, in the circumf. of this circ, 
and if FP be produced to mect it again in ©, by the prop. 
of the circ. FP and F will be reciprocally as FQ and 
FU; but they are alſo reciprocally as AS and B; there. 


fore FV: FP :; BS 1 AS; and as the As 2 FU and 
AF, B are equal, and that wherefoever A and © fall, it is 


evident 


- 


M 
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of the point Q; but that of the point Q is known to be a 
circle; conſequently that of the point I (or the curve ap- 
parently deferibed by the ftar on account of the abberration, 
in this caſe) is alſo a circle. 


ScHor.. I. Becauſe the apparent path of the ſtar will not 
be on the plane above ſpeciſied, unleſs its true place be the 
pole of the ecliptic, but on one which is perpendicular to 
the line joining the eye and ſtar, it follows from the nat. 
of the orthographic projection, that the apparent path will 
be in every other caſe an ellipſis, excepting that when the 
itar is in the ecliptic, and then it will be a right line. 


II. Becauſe the aſymptote becomes a tang. to the hyperh. 
when both are produced out to an infinite diſt. it follows 
that the pcrpendic. from the focus on the aſymp. will be 
greateſt; therefore its reciprocal will be leaſt, and the ſtar 
can apparently approach no nearer to its true place than by 
that dilt. Moreover, becaule the aſymp. paſſes through the 
center of the circ. CP, the ſaid perpendic. will be a 


tang. to it; therefore if from S, | to the aſymp. a line be 


drawn = to the ſaid reciprocal, it will be a tang. to the path 
at its neareſt approach to the ſtar's true place; and there- 
fore if the circ. was compleated, the true place of the ſtar 
would be without it. 8 


Anſwer to the ſame by the Rev. Mr. Wildbore, | 


Let AMD repreſent the earth's orbit, AB its tranſverſe 
axis when an hyperbola, F, ＋ LOT | 
its foci, &. MT a tang. to it 
at M, FO a perpendic. let fall 
from F upon MT, 4H another 
upon F/, and 46 BA the cir- 
cumference of a circ. deſcribed 
about the diameter AB; and 
ſuppoſe, when the earth is at 
A, that F and a are the real 
and apparent places of the ftar - 
reduced to the plane of the ecliptic. From F | to the tang. 
AMT, take Fd: Fa:: FA: FO, and from a upon Fa take 
ca = dc, with which as rad. deſcribe the ſemicircle ad, 
and the arc ad will be the apparent locus of the ſtar re- 
duced to the ecliptic, whilſt the earth moves from 4 to IH 
in an hyperbola; but when the orbit is a parabola, ca the 
rad. of the circ. muſt be taken = &o = A Fa; which dirs 
pe WI 


evident that the path of the point A will be ſimilar to that 


. 
t - 
4 
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will likewiſe be the locus in this caſe. For, by the nature 
of aberration and central motion (vide prop. 2. pa. 3. Of 


Simp. Eſſays), d is the apparent place of the ſtar, reduced 


to the ecliptic, when the earth is at M as by conſtruc.), be- 
cauſe the velocity of the earth at M 1s to the velocity when 


at A, as FA is to FO, per cor. 2d to prop. iſt on pa: 24. of 


Simp. Eſſays aforeſaid, and (drawing AS to mget FO ſo 
that 48 and SO may be equal, and joining the points , © 
and a, d) the s d Fa, AF O being equal, and their including 
ſides proportional (by conſtruc.) the As FO, dFa, and 
4a, AJ SO will be ſimilar, and conſequently Fa: Fe :: 
FO: FS; but the ratio of FO to FS is always the ſame 
(being in the conſtant ratio of FB to FC, as is eaſily de- 


monſtrated, the circumf. 4GBH being the locus of the 


point O, per prop. 21. part 3. of Steel's Conic- Sections), and 
therefore the ratio of Fa and Fe will be always the ſame 
likewiſe, and Fa being conſtant, Fc and ca will be always 
the ſame, and the point 4 be always found in the circumf. 
of the ſame circ. a db, as per conſtruction.— 
caſe of a parabolic orbit, AC being infinite, the locus of 
the point becomes a right line ＋ to FA, and as the tri- 
angle F.49 may be then circumſcrived by a ſemicircle, 48 
= SO will be = FS, and conſequently Fc = ca. | 


CoROLLARY. The proportion FB: FC:: FO: FS:: 
Fa : Fc alſo holds when the orbit is an ell'pſis; only 40 
being then greater than FC, $9 muit be greater than FS, 
and ca than Fc; wherefore the circ. arc ad will in this caſe 
fall partly beyond the axis, and be compleated in one revo- 
lution of the earth. But in the caſe of the hyperbola above, 
it is evident that the point d, in moving along the arc ad, 
can never arrive at the poſition wherein Fd would be || to 
the aſymptote, nor at the point F when the orbit is a pa- 


rabola. 


We have alſo received very ingenious, elegant geometrical | 


ſolutions to it from Meſſ. Burrow, Goughron, and Dalby; 
and Peter Puzzlem has obliged us with à curious analytical 
ſolution, but through great want of room, we have been 


forced, with much regret, to leave it out, 


XIII. QuzsT. 654 anſwered by the Rev. Mr. Wildbore, 
| (the Propeſer). 8 | 


Suppoſe PO to repreſent the object, B E the path of the 


ſhad. of P from 3 to the time required: draw PS 


to the earth's axis, till it cuts the tranſverſe diameter BD. 


and 


With PO (x) rad. deſcribe the arc O'S cutting the axis in S. 


+ % 


But in the 
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. O05 to PS, and Sr to PB. 


Then *tis well known that 8 


is the ſine of the co-declination 
BPS, O; that of the co-lat. 
OPS, 40 the ſine, EO the 
tang. PE the ſecant of the co- 
alt. PO, and BOE the azim. 


from the north at the time 


Tequired. Moreover, the dilt, 
deicribed at E, during the 1 in- 


finitely ſmall inſtant of time 


that the velocity can be conſi- 
dered as uniform, is, it is well 


P Nellinſan] 
and having joined PD, PB, PE, and OE, let fall O@Ltg 


459 


known, = =VE0:4+£05 X £ BOE®. Bur, by Simp. Flux, 


p. 282, as UE. E POS £2 
rical triangle terminated by P the pole, Z the zenith, and 
O the lun, /ze fig. Q. 652) the co- tang. LO: 3. 20 (the 


conſequently 3E 


co- alt. = EP0) = 40 => 
EO. co-t. O 


E20 
FP 


(in the oblique ſphe- 


E Moreover, as s. PO X coſ. O: s. Z O:: 


„ the . of the time 
BOE. *”" 8 EO. co- t. © 


78.00. © © 78.PE* ol © 


motion, the diftance Eo: + EO. X BOE EO x 


of x + = 22 — by the time 5 AN. a= 51 
velocity of the uniform motion during that time = 785. 
PE VPE 5s. ©* + col. © *, which by the queſt. is to be 
a max. or, becauſe PE =1 TEO, s. O! +col. ©* =1, 


Z <% 208 


1773. 


„ SN col. © 


But, by the laws of 


PEViFEO® s. G =PEvV1+EO* —E0*®.col.©*, 


PE* X PE®<FO coſ. ©* is a max. But it is proved 
by writers on ſpherics, that the cof. Z© Xs. Z OX s. PO 
= col. ZP — coſ. Z OX cof. PO = col. © & 40 XrS= 


277 and aP = (4p) © . 
coſ. OX EO PI.EP A x „: Poolequents 


Ph -P. a P; but 420 = — . 


to the 


75. 
o 


1X, 


- 
— 
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PE) Xx PF: — Db. PE FS = PE x 

PE+ PE.Pb=rP.r$ x PEXPE-PE.PB=rP.r $7 
is a maximum, or PE X PE.rS+Pb—rP X PE X 


IG ms ns" TP „ 
PE. TS — Pb +r P a max. take any where, Pt PLATE 


and PV = = 


is a max. wherefore, per Euc. II. 5. and v. 4. 2 5E — 57 
PEP - PHS A2PE -P Xx PEX PH Pt; 


whence PE may be readily found by a geometrical con- 


ſtruction, or otherwiſe, = 89*79712 = the co - ſecant of 387 
43”, the O's alt. at the time required.“ | 


Irgenious anſwers to this queſtion have alſo been received 
from Meſſ. C. Coughron, F. Dalby, and II. IM ales. 


— 


* As ſeveral of our correſpondents have complained of the ob- 
ſcurity of the ſolution above given to this queſt. we ſhall here, at 
their requeſt, ſubjoin another ſolution a little different from it, 
which may perhaps be better underſtood by ſome readers than the 
above original one. | 

In order to this, let the following additions, in dotted lines, be 
made to the figure above, viz. complete the cone PBA, and pro- 
duce its axe PS to cut BD in T and the diam. AB in the center G 
of its baſe; alſo protluee PE to the circumf at F, and draw ano- 
ther line Pe, indefinitely near it, on which demit the I. Ec; and, 
laſtly, join G, F. : 

Then, conceiving the right-angled A PCB to revolve with an 
uniform motion about the axe PC till it comes to the poſition 
PGF, it is evident that BG F is the angle of time correſponding 
to the Z BOE of azimuth and PE O ot altitude; alſo Ff is as 
the conſtant flux. of the time or arc BF, Ee the ſtux of the arc 
BE deſcribed by the ſhadow of P on the horizontal p'ane BED, 
ec the flux. of PE, and Ec the flux. of an arc whofe rad. is PE, 
And when the ſhadow of P moves quickeſt, then Ee will be greay 
teſt in reſpect of Ff, and therefore we are to find Ee F a max. 

Now put a and þ& for the fine and coſine of the lat. PTO or 
BTG, c and d for the fine and coſine of the declin. PB G, and z 


the fine of the alt. PE9, to the rad. x. Then, in the ſpherical - 


APPZ O or PZS in the fig. to the ſolution of queſt. 651, all the 
ſides are exprefſed, to find the , P of the time, whofe cofine 
therefore, or the coſine of BG F in our figure, will, by ſpherics, 


be found = ac — z -= $8, and therefore the flux. of BG F, or - 
| the 


. and PE x EN x Px x . 


| The 
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The PRIZ E QuesT10N anfwered by Peter Puzzlem, fir 
| "© (the Propoſer). of 


Let bp, bq be circular arcs deſcribed from the cent. c in th 
different planes p, cbq.; and, the XY 
Z. pbq being ſuppoſed indefinitely A 3 Il 
ſmall, SS Þq be an indefinitely ſmall _ p. 

article of the curve deſcribed by the 460 8 we 
3 Put r, y, and 5 to denote the 7 
fines of the arcs bp, bg, and the angle | 
bpq reſpeQively; alſo, put à for the angular velocity of f 
the circ. in which the body is always to be found, about 


bcd, meaſured at a diſtance from c = to the rad. cb, and v cot 
for the velocity of the body along the ſaid circle. Call the : 
faid rad. a, and conſidering the required force as com- 17 


pounded of two forces, one acting at right angles to the 
plane of the circ. in which the body is always found, and 
the other in the direct. of the tang. to the ſaid circ. at the 

point where the body at any time is; let F and g denote the 
thoſe two forces reſpectively. . g 


— — 


Then a : 1 2 2 0 =}, the velocity at q at right v 


angles to bg being denoted by w. Alſo, y $925 r: T = = 


lane the 

— . en . fore 

the arc whoſe coſine is this quantity and radius 1, is 22 wor 
a/ bbdd — ac — zI", which drawn into the rad. BG, or m, gives 

Ff = m —bbdd —ac—z?, Again, d : 1 (rad.) :: m Fn 


(BG): AEP Z= PF, and z: 1: : (20) 222 2 


PE; hence (PF: PE: : F:) Ee = A > 2 b bdd- Ac Z's a at 


alſo ce PE =—nzz"*; A (= SE Foe) = 


”z bbdd— aacc +2002 — 622 AT 1 
27 r ; conſequently Ee + Ff = Rs 
— aac + ze cz a minimum; . whole flux. flu 


mz 


being equated to e, we obtain >= 2 = the 
p | - ar | 

fine of 38˙ᷣ 77 „ ſuppoſing the dec lin. to be 239 294. But if the true 

preſent declin. 239 28“ be uſed, 2 will come out = the fine of 35" 

58 ö for the alt. when the ſhadow of the ſummit moves faſteſt. _—— 


And hence a — from midnight is caſily found, its cone being 
— 4 — 2 — . 
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ſine of bqp, and 2 : 0 tt a: _ the abſolute velocity 


| s 

of the body at 9 4 the curve pg; which would be inva- 

riable if no force were to act on the body but the tenſion of 
the ſtring. Therefore in that caſe, a, r, and s being con- 


ſidered as invariable whilſt av and y vary, wy + wy would 


would be = o, and ay = — * = — 2. But the force 


F continuing to act on the body, a will be == + _ 


v Wl conſequently = + 22 , the exceſs of = + — above — 


1. | | 
E 2, will be the flux. of the velocity of the body at right 


f angles to 54, occaſioned by the action of the force ; and 


0 therefore, the fluxion of the time being manifeſtly = 
ay ay N uy 2 
— — — will be = = + —, and 
it rvaa = RS 1 by 1 4 


_ vVaa—yy 


uy +215 
MM 775 44 f Y 


—— - Moreover VU + ww, 


X 


the velocity in the curve pg, would be invariable, if the 
torces F and g were to ceaſe acting; therefore vv + ww 


: 8 ab a 10 
weuld in ſuch caſe be = o, and v = = — 2 : 
| v a av 


cquently We nan | aav 
— aa —77 — 2 2ʃ 5 
A, and 4 x - E. 
Jy 


Thus is the queſtion ſolved generally, the required force 
being compounded of the forces F and & found above; from 
whence its quantity and direction may be known, and the 
x. ſolution may be eaſily adapted to particular caſes. I ſhall 

kere only take notice of one particular caſe, and that is 
he When 2 is invariable, which is the ſame as lem. 2. p. 3. of 


ne e late Mr. Simpſon's Miſcell. Tracts. In which caſe # be 


2 GE , and its greateſt 


Dia Math. Vol. III, IL. I value 


ER ing So, V appears to be = 
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value (when p=0o) = ==, The gent. I have juſt now 


mentioned has conſidered v as invariable, without taking any 
notice that it will not be ſo, unleſs the body be acted on by 


a force | 4 2 = I —IY, Indeed he has conſi- 


dered the velocity 2 as very ſmall, and then g will be 
very ſmall, but not abſolutely = e, nor yet indefinite] 

ſmall, for 4 (though ſmall) being finite, g will be alſo 
finite. The ſolution here given is true whether the ve- 
locity à be ſmall or great ——1If, à being invariable, g 


Maaece+uury 
. 3 


be = o, aavy will be = uuyy, and v 


| "i | 
e being put for the velocity of the body at the commence- 


ment of the motion. Therefore it appears that F will in that 


2UMNAA—Y aaee | . 
caſe be = 24. RGA , which, when a 


BEE: 5 z2cu Va a . 
is very ſmall, is nearly = Yes , the value of Ff as 


computed by Mr. Simpſon. 1 
If u be invariable, and only one force act on the body, 


| —_—M4aaavy uhu y NVA un 7 
that force muſt be = 4 2, 


and the direction in which it muſt act, inclined to the plane 
of the circle in which the body is, in an angle whoſe line is 


| Aaauvy + . 
to rad. as 2v to TILE SELL mo dr. Simpſon ſeems 


a ; 
not to have been aware that the force g muſt neceſſarily act 
to keep the velocity v from varying! 


Mr Dela Lande, in his Aſtronomy (art. 3457) propoſing 
to explain Mr. Simpſon's ſolution, has obſerved, that, only 
the force F acting, v will not be invariable when &« is fo. 
But, without computing the neceſſary force g, or the 
exact value of the force fwhen g1s =o, he negleRs a part 
of the force , and entirely neglects the force g, as being 
what he calls 7nfiniments petits du trojfierme ordre; whereas 
they are not generally ;nfn:ments petits of any order what- 
ever, being aſſignable quantities which may be conſiderable, 
and therefore ſhould not be neglected without firſt compu- 
ting their values, and ſhewing that, in the caſe in queition, 
they are inconſide rable. : | | 

The conſequence is obvious, when a number of bodics, 
kent from flying from the center c by any attractive force, 
follow one another in the reyolving circ. from the point 6, 

CaCa 
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each having the ſame velocity (e) when at that point. 


The force F being computed as above, if only that force 
acts on each, they may be always found in one and the 
ſame circle, forming a kind of a ring, but will not revolve 
uniformly therein, unleſs each be alſo acted on by the 


force g. 


The Rev. Mr. WVildbore has alſo favoured us with an in- 


genious.ſolution to this queſtion, and the prizes of 3 and 12 


Diaries for the ſolution of it are the reſpective claims of 
that gentlemaa and the propoſer Peter Puzzle. | 


2 he Eclipſes calculated for 1773. 


This | ear will preſent us with two eclipfes of the ſun and 


two of the moon, according to Mayer's Tables. 


The firſt will be of the ſun, on March the 23d, in the 
morning, invisible in England, bur viſible in Aſia. 1 85 


The ſecond will be of the moon, on April the 7th, in the 


morning, inviſible at London, but viſible in the pacific ocean. 


The third will be of the ſun, on September the x6rh, in the 
afternoon, inviſible at London, but viſible in South America, 


The fourth will be of the moon, on September the zoth, 
in the evening, part viſible at London: Beginning 4h. 33 m. 
25 8. Middle 6h. 2 m. 448. End 7 h. 32 m. 38. Digits eclipſed 
3* 58 appareni tune. Is AAc TARRA Tr. 


New Dueſtions. 
1. QuzsT108 655, by Mr. John Shadgett. FA 


Ye ladies, court'ous, kind, and fair, 
Who oft myſterious truths declare, 
From hence “ the name of him you'll find, 
| Whoſe heav'n-born muſe charm'd all mankind. , 
Be quick, conciſe, correct, and true; | 
Next year III do as much tor you. » 
yiz+x xy u = 4505639, | 
# ox: xu + pyx* = - 81690, 3 
Given 31 „ un find the values 
* 3% = 35535 Tu; | ? 


ef u, x, y, and z, which denote the places of the letters ia 


the alphabet which compole the poet's name. | 
FE 2 5 LI 2 5 II. Quzs- 


— 


* — — - 4 
— Tc ——— - => 
— ha — * 


ISS 


bY. 
my, y 
bo. 
$07 
1 
KY 
WO 4 
775 
1 
"na 
1 bay 
+7. 
4 
4 
4 5.38 
4 
1 


S9 . 1 
* — 1. — +- © + 
— 


r r 


— IS 
n 


n 


— 4p + — — . — —— - 


- 
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II. QvzsT10N 656, by Mr, Wm. Spicer. 


Given the legs of a plane triangle equal to go and 100, 


and the —_— e contained by the baſe and the line biſect- 


ing the vertical angle and terminating in the baſe a maxi- 


mum, to determine the triangle. 


II. QuzsT10u 657, by Mr. Wm, Wilkin. 


Required the number of ale gallons contained in a caſk 


compoſed of two equal conic fruſtums of the leaſt reſiſtance, 


lying with its axis parallel to the horizon and the liquor 
Juſt covering its ends; the bung diameter being 7 and the 
length xx feet? | | 


IV. QuzsTioN 658, by Mr. Moſs. 


To determine all the different ways it is poſſible to pay 
$50]. with piſtoles at 178. each, guineas, moidores, and ſix- 


| and-thirties, 


V. Qu ss To 659, by Mr. Wm. Wilkin. 
In the plane triangle ABC, there is B 


| 3 the angle at C, and the parts or ; 
1egments of the baſe AD, AE, to con- 
ſtruct the triangle ſo, that, if BD be A 6 


drawn, the ( A D may be a maximum, 
and BC to EC as mto'n TE, 


VI. QuzsTion 660, by Mr. Steph, Hodges, at the 


Right Hon. the Earl Spencer“, at Althorp. 
Of all the plane triangles having the ſame given baſe and 


perpendicular, to determine geometrically, that whoſe ver- 
tical angle ſhall be the greateſt. | 


VII. Qurs rio 661, by Mr, Moſs, 


The difference of the ſides including a known angle of 2 
plane triangle being given, and alſo the ſum of one of thoſe 


ſides and that oppolite the given angle, to conſtruct the 
triangle. | 


VIII. Quz 2 


di 
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VIII. QuesTron 662, by Mr. Iſaac Dalby. 


. Given the vertical angle, the line biſecting it, and the 
difference of the ſegments of the baſe made thereby, ro. 
conſtruct the triangle. | 8 


IX. Qurs Trion 663, by Mr. Steph. Ogle. 


While a given circular wheel is trundling on an hori- 
zontal plane, it is required to determine its point of contact 
there with ſuch, that the ſum of the altitudes of any four 
22 points in its circumference above the ſaid plane, may 

e equal to a given quantity M; and to aſcertain the limits 
Within Which the ſolution is poſhble. | 


\ 
=p 
. 1 
— = mr SS ee — ea * , k 

— Eg I RECITE: ———- — — — : 

— : . — — * 2 — 
= 2 : _— —C "zl 
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X. Qussriox 664, by the Rev. Mr. Crakelt. 


"= 
4.44. +4-k i. 26” 


EC RO NIE 


Through the point of inter ſection of two given circles it 
is required to draw a right line in ſuch a manner, that the 
ſam of the reſpeRive rectangles under the parts thereof 
intercepted between the ſaid point and their peripheries, 
and given lines M and NM, may be equal to a given ſquare, 


R*. 
XI. QuzsT10N 665, by the Rev. Mr. Lawſon, 


H 


TI 
- AN WW -5- 


Having given the baſe and vertical angle of la plane tri- 
angle, it is required to find the locus of the extremity of 
the line that continually biſects the ſaid vertical angle, and 
is an arithmetical mean — the two ſides comprehend- 


ing the ſame. 
XII. Qurs rio 666, by Mr. Todd, 
To determine the nature of the curve which will cut at 


right angles, any number of parabolas having the ſame 
Vertex and axis. 


XIII. QuesT10N 667, by the Rev. Mr, Wildbore, 


To redintegrate (or ſind the whole fluent of) the exprelſ- 


2 >» — 


x ' . p 
fon ———; where x is any whole poltire number what- 
I—Xx | 

ever · 


; 
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horizontal plane? 
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The PRIZ B QuesT10N, by Peter Puzzlem. 


Let ABC be a given «riangle, and let the line BD meet 


AC in D, ſo that BC bem 
AB, AD wy be greater than CD 
required to fin 

triangle, conſidered as a very thin plate of 
heavy metal, muſt revolve about BD as an 
axis, that, whilſt it is ſo revolving, the ſaid 
line BD ſhall (if poſſible) always keep in an 
upright poſition, with 


greater than 
: It is 


with what velocity the ſaid 


8 al 


B 


angular point I reſting on an 


il. 


— 
APF 1 


Additional Solutions to ſome of the Pueſhions, 
and the Corrections of ſuch material Errata 
as have been diſcovered m the three pre- 
ceding Volumes. | 


VOL. I. 


13 30, line 5, for G read 2. — Pa. 77, I. 19, for 2 
read 42. | | 
Pa. 74. We ſhall here ſupply a ſolution to Queſt, 22 on 
the principles of Mercator's Sailing. In order to which let 
a= BD =150; b = the latitude, in minutes, of A the 
place ſailed from; 92 = 34374 the reciprocal of the length 
of an arc of x min. to the rad. 1; c m N : b+Fb3) + 
ix 05 + 75550? &c. = the merid. parts in the lat. &, or c 
might be taken from a table of merid. parts; 4 = 60, the 
dif. between the dif. of lat. and longitude; alſo put x = the 
lat. of C, the place arrived at. | 

Then mx: x+&x) TAT +3535x) &c. = the merid. 
parts in the lat. x. 3 

Hence x — 5 = Az, the proper dif. of lat. and c ＋ 
x: x TFT TEX &c. = the merid. dif. of lat. 


Now AD = /x—b* —a* : DB:: (AB: BC :t) 
merid. dif. of latitude : dif, of long, = — = wet 


1 — x: x +Fx3 &c. But the ſame dif. of 
Mx — — 42 | | ; 
long. is = 4B +60=x—b+d. Then this value being 
equated to the other, there will reſult an equation from 
which the value of x may be found, and thence every thing 


elſe. N 
xg | Pa, 
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Pa. 102, 1. 28, for 5x3 read 55 — Pa. 226, J. 16, for 
2 =, read x = Pa. 337, as allo, ſome other places, for 
Geo. Anderſon, read Geo. Auderſon. | | 


"VOL 


P. 11, I. 6, for — diminitive, read 8128 perfect. Alſo dele 
all the numbers but 6, 28, 496, and 8128, which are the 
only perfect numbers. Pa. 12, l. 9, for exponent read 
number of terms. Alſo l. 19, for 8123 read 8128. And 
dele all the reft of the line after, as alſo part of the next 
line to the number 2196128 incluſive. oe 

In the folution of the former part of the prize queſt. given 
at pa. 17 by the Editor, it muſt be noted that it is adapted 
to that caſe in which the cyl. is of no ſenſible thickneſs, or 
a mathematical line; and therefore after the word cylinder 
in the gth line from the bottom, add the words when confi- 
dered as of no thickne/s. Alſo inſtead of the laſts lines of the 


ſolu. add as here follows: viz. < — ob +23 = AF, 


ewhich muſt bs a minimum. This put into fluxions, &c. we 


h 3 
get 23 —bhbc = o; hence z e = AD. And theres 
fore the length of the rad or line AF in this caſe is 

3 | 


EC + 24. where "Se — oft 


5 8 
18 4 
Pa. 34, I. 14, for = — read or ED Alſo J. 20, 
for 2 _ i ead or —— 2 4 


Pa. 65, I. 5 from the bottom, for = read 2 x © Xs, 


Pa. 148, I. 92, before y* write =, © 
Pa. 151. I. 24, 25, and 26, for 2, '33, and 44, read 
22, *3'3, and 4“. 5 . 


-QuxzsT10N 262 anſwered by Mr. J. Landen, F. R. 8. | 


Of x; — 58 Tax o, the equation of the curve, take 


the flux ions; and for x and y put the invariable quantities 
m and feſpectively: repeating the operation till you get 
an equation conſiſting only of invariable quantities. By ſo 


doing you will get 


$77 3% 


or 
or 


o, 
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5 u — 5ny* + amy + anx=0, 
Iom*x3 — 102 + amn=0, 
923 x*> —z3y* So, ov 
mx — ty = 0, 

mn — n =0: 


— 


each of which equations, ſhewing the relation of x and y, 


will (as appears by chap. IX of my Re/id. Anal.) expreſs a 
line which will be an aſymptote to the curve pa by 


the given equation, when = is determined by the final 


equation 2 — 7 o. 


Now by that final equation - is = x: therefore each of 


the equations * — 55 +ay + ax =, 10x83 - 105% +a 
So, XXx—yy = 0, X —y = o, is an aſymptotic equation 
with reſpe& to the propoled curve. | 
The 4th aſymptotic equation correſponds to a right line, 
paſſing through the point where x begins, making an angle 
of 459 with the baſe on which x is meaſured. The 3d 
aſymptotic equation correſponds to two right lines; one 
of which is the ſame as that expreſſed by the 4th aſymptotic 
equation; and the other, expreſſed by x + y = o, is (by 
what is ſaid chap. X of my Re/id. Anal.) a diameter of the 


' propoſed curve; which diameter cuts the aſymprote at right 
d aſymptotic equation correſponds to a line of 


angles. The 2 pto! 
the zd order (which is Sir If, Newton's 45th ſpecies) having 
the ſame aſymptote as the propoſed curve. The iſt aſymp- 
totic equation likewiſe appertains to a line of the zd order 
(of the ſpecies juſt now mentioned), having the ſame aſymp- 


| tote as the propoſed curve, and to rhe right line which I 


have obſerved is the diameter of that curve. And the 

form of the propoſed 

curve, with its recti- ; C 

lineal aſymptote and | 

diameter, is (by chap, 

VIII, IX, and X of my 

Reſid. Anal.) as in the 

marginal figure: x be- 2B 

ing meaſured on AB 

(a tangent at the node 

A) to which the or- C 

dinate BC O) is per- : 

pendicular; AD the / 47 

aſymptote; AZ the 

diameter. | : 
£7 Mr. Farrer's Anſwer is very erroneous ! | 


8 


Ae, 


DOT ln =Y 2 => * 2 3 
2 1 ** or 4 1 * 2 = 
r — . 3 — — * 


— — — _ 
— —— 2 — 
a 


| 


ment DTH is nx Xbb . 


we +1. APPENDIX. 

Pa. 233. If any perſon be not ſatisfied with the ſolutions 
to the Prize. Q. for 1746, here given, and in the Miſcel. 
Curics. therein referred to; he may conſult Mr. Landen 
Lucubrations, where the ſubject is very fully handled. 


P. 248, 1.8, for = read 2 Ibid. I. 13, f. + xx, r. —xx, 
Ib. I. 14, f. +S4mx, r. - 4x; alſo here and in the follow- 
ing parts of the ſolution, for write u. Line 15, for 4x 
and ＋ xx, r. - Aux and — xx. Line 16, f. /mx+2xx, r. 
Vn x. Line 18 and 19, f. 8 VAx +4xx, r. 8x. Alſo in 


I. 19, for + Aux, r. — 42 X.— It may alſo be remarked 
. that the ſolidiry required in this queſtion, may be found, 
without an infinite ſeries, by the rules at p. 335, Kc. of my 


enſur. And uſing the numbers given in this queſtion, the 
ſolidity by thoſe rules will become = 648510957 very ac- 


* cu rate vy. 


Pa. 253, Il. 19 and 27, for 45% xx, read abbxx. And 
I. 2x, f. bbzz, r.36bbtt. Alfo the M. B. near the bottom is 


a miſtake; for when x = TL, then the fluxion of the ſeg- 


XX 


But it ſeems the principle of the ſolution is not accurately 


true, but only an approximation, as will appear from the 
following FE Tere A 


. Solution of Queſtion 293, by the Rev. Mr. Wildbore. 


In the original ſolution to this queſtion, it is ſaid that the 
greater the vacuity, the greater will be the quantity of li- 
quor, and conſequently the ſum of both; therefore when 
the ullage is a max. the whole caſk will be alſo a max. But 
this method of reaſoning is not altogether to be depended 
on: for, retaining the notation there given, viz. x = Dm = 
Gt, d= BD, and c=B t; then the conjugate ſemiaxes of 
the ſurface of the liquor, being the ſemlordinate paſſing 
through ? of the circle whoſe diam. is BG, mult be = cx; 


"whence, (x — c being the head, x + c the bung diam. 


24/dd—xx = the length of the caſk, and p = 314159) 
by Hutton's Menſuration, pa. 278 and 287, we have 7p * 
3 Facx ＋ aA V = xx =.the content of the whole 


cex c _ 
„ —xx S that of the empty 


call, and 5p 


part; conſequently the diff. of theſe two muſt be the ullage. 


But theie expreſiions are ſo — diſſerent, that it is evi- 


dent at firſt ſight that the one will not be a max. when = 
So « Other 
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other is ſo; and conſequently their diff. cannot be a max. 


when either of them is ſo. But the queſtion expreſsly re- 
quires the ullage to be a max. and though this, by reaſon 
of the ſmallneſs of the vacuity in this particular caſe, be 
nearly a max. when the caſk is a max. it will not be exact! 
ſo: and caſes may be. put in which they will be very dif- 
ferent: and in the preſent, though there be but little dif- 
ference in the content, the form of the caſk will come out 
conſiderably different, when the ullage is a max. from what 
it does when the caſk js ſo. Thus, putting cx g vv, when 
2 T4 , 
the ullage is a max. then = + 290 T3 =— 3cv— — 


* x dd — 5 is ſo; the fluxion, reduced, gives v9 + 


, ve | ae cvut 
9 7 3 18 9 


Keen e 
6 18 ; 
— 161163 vr — 32804 v! — 44104500? ＋ 330783730? — 
893566124 = ©. Whence v = 20'1424; x = 4507958, 
head-diam. = 3607958, bung-diam. $4 07958, length = 
6301844, and ullage = 384-4266 ale gallons. 7 
But if the vacuity be a max. the form of the caſk will be 


ſtill more different, and the content [till leſs, For 3x F 6 


X N — * being 2 max. its flux'on, reduced, is 3 4d x 


— x- Cd — cx? = 0; in which caſe therefore x is 
enly = 29625. | | C. W. 
Pa. 270, I. 27, for 350, read 250.— Pa. 274, J. 11, for 
1＋2, r. v ＋ . Pa. 275, I. 31, f. retarding, r. accelerating. 
Line 32, f. accelerating, r. retarding. And to the note at 
the bottom add, % in Turner's Exerciſes, pa. 77 Nb. 3. 


QuzsT10n 307 anſwered by Mr. J. Landen, F. R. S. 


Let b be the angular velocity of the plane per ſecond, 
meaſured on an arc of a circle whoſe radius is 1; y the fine 


of the inclination of the plane to the horizon, to the ſame 


radius; 2 the arc whoſe line is y; and x the diſtance of the 
ball from the axis about which the plane revolves. | 


Then þ x will be the circulatory, or paracentric, velocity 


of the ball; and bb x will be its centriſugal force. | 
Moreover, denoting 16+=> feet by g. 2 gy will be the ferce 
of gravity urging the ball down the plane. Therefore bbx 
| ; ＋ 259 


* 0 numbers, v + 367 — 3641 v 
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＋ 2g y will be the whole force urging the ball from the axis 
of motion. ü its ITO from that axis to be v: then 


G 17 8 Fo 


Hence, v being = 2 when z is ſuppoſed invariable, we 

3 ; K 2 | s 5 | LCL | 

getby ſubſtitution þbx ＋ 289 N 7 >_> It appears there- 
og; Fa ” 


fore that = 52 is = x x: whereof the equation of 


the fluents is 2 * — #7 = 5 2 + 2, z being the number 


whoſe hyp. log. is I; as appears by what follows. 
=Y 


Multipl ying each ſide of the equation 75 7 z =xX—x2 


by 17 „ we bare 55 yn 2 = 12 * — ** R: : whence, by 


taking the fluents, we find the ond of 57 77 25 2 x — 
* n z. f 

Now, denoting the coſine it by W, aw 13 =— 42, 
and y=wz; therefore yz i is = — w—wz+y, and ; It is 
obvious that, by adding 72 on each ſide and e 


| by L=, we ſhall get =, 22> = 75 * 
vn 2% ＋ u — a 3 Whence it appears 


that the fluent of —=y 27 * io = 2, x0: 2 —wn*z+% 


S —xn*z by what is ſaid above. Hence. ROY divif ion, 


nnr 2 2 


bh 
. | . 
= 5 Nn 1 + gn 2 27 from which equation, 


by again taking the fluents, we get xn" = © K 


BE IAAF BY 3b 
2 — 22 —95 ; and conſeque ly 12 wy” 4 2 
+ 29, as expreſſed abo e. : N 


Nele 


1, 


18 


— 


To bnd the preſſure againſt the plane: let p be tlie per- 
pendicular from the center of motion to the tangent to the 
curve deſeribed by the ball, the ray from that center to the 


point of contact being x; and let be the abſolute velocity 
of the ball in the curve at that point. If then the gravity 


ceaſed to act on the ball, it would proceed in the direction of 
the ſaid tangent, and (p and q being in that cale invariable) 
the flexion of (2) its circulatory velocity would be = 
N which expreſſion is =— bx, 77 being bx. But 
the gravity acting, and the ball preſſing againſt the plane, 
the fluxion of. (I H its circulatory” velocity is = bx. Theres 


fore 2bx = 2v2 is the fluxion of the circulatory/velocity 
ariſing from (29 — P) the exceſs of the force of gravity 


at right angles to the ray x above P the preſſure againſt the 


y - 9 wh | A b 4 2 
plane. Conſequently 2 is = 279 — Þ X I: whence = 


— 
— 


=2gw - 24 = N. nE n**, * 
When the ball quits the plane P is So, and 49 #* 
+ x*; from which equation 2 is found to be, at that in- 
ftant, equal to (*823766) an arc of 47* I1' 54% Mr. Spe 
n, finding the fluents by infinite ſeries, makes the angle 
41* Y'. 235 

Remark. If, inſtead of the plane, a tube be ſubſtituted, 
continued both ways from the axis of. motion, juſt capable 
of receiving the ball ſo that it may move freely therein; 
Ind, the inſtant the tube begirs ts revolve from a h rizontal 


poſition, the ball be made ts move therein from the ſaid. 


axis, along the aſcending part of the tube, with a velocity 


52 the fluxionary equation adapted to this caſe will 
be 22928 MAB x: and, by correcting the fluents ac- 
cordingly, x will from thence be found equal to the ſimple 
expreſſion — 1 Which equation ſuggelts this very remark- 
able in frence > The ball being at Grit put in motion with 
Diary Math. Vol. III. Mm the 


x 
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By meabs. of this equation of the curve deſcribed by the 
ball, the velocity o (S ) is found =£; x En a, 


. AP PEN DI X.. 


2 

2 3 
diameter is 750 touching the horizontal line with which the 
tube at firſt coincides ! and it will continue ſo to revolve 
(moving up and down alternately in the different branches 
of the tube) ſo long as the motion of the tube is continued, 
making two complete revolutions whilſt the tube makes one 


me velocity L, it will revolve uniformly in a circle (whoſe 


revolution! and the uniform velocity (5) wherewith the 


ball ſo revolves in the circle will be to its velocity along 
the tube every where as 1 to- av. «Tor boo: 


A ſolution to Queſt. 311 may be ſeen in Ozanam's Dic- 
tionary, and in Euler's Algebra. We ſhall alſo here inſert 
the following ſolutions to it, viz, e 


I. By Mr. J. Landen, F. R. S. 


To find three ſuch numbers, that the ſum and difference 
of any two of them ſhall be ſquare numbers. Suppoſing 
x, y, and 2 to be the required numbers; we may aſſume 


„„ ‚ E 
„„ +ik [rs 
2 N= —/* +i=-2/fgg; 
whence the values of x , x q, x +2, x — 2, and y—2, 
are manifeſtly ſquares. Therefore, to ſolve the gueſtion, 
it only remains to find /4g4 — g — f4 +1 (the value of 
3 +2) a ſquare, . a | + 
Or adly we may aſſume 


* =f/gg +1, 

3 =} + 88» 
| z , 1 
where the values of x +2, # — 2, y + 2, y — 2, are ma- 
nifefily ſquarcs. Therefore, after this aſſumption, we have 
to find /fgg ＋ gg + /f +1 (the value of x +9) a ſquare, 
and fg —gg — /F+ (the value of x — ) a ſquare. 
It is obvious, that, according to this aſſumption, the value 
of the expreſſion £494 — g — f4 ＋ 1 (=x +53 x x —}) 
muſt be : ſquare 5 in ah iſt aſſumption where it is 44 
y + 2,——To find that expreſſion a ſquare, ſubſtitute f+ r 
inſtead of g; it will then bcome e 
af Ir +6ffrr+4fr? + r4 | 


that 


re 
af 


I qe value frat above, it will appear that the value of 


lower terms than by. the 1ft aſſumption. 
3594 the numbers given in the Diary 1750 will be obtained. 


FE Fin, or 77 > X g* —1.*: whenceg= > 
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"that 1 — — r + 6ffrr + ri + 74 


7 FT” muſt be a ſquare: 
— — 
: are er * Fe — , from that 


equation r will be found = = 44S 52 and g . + 5 


Lil. +6 LS 


1 +6/*—3 7 Therefore Y. being any number 


whatever. in the iſt 1 and g as here found, the 
queſtion will be anſwered. | 


It is plain that, 494 — g4 — #4 +71 TERS a Canis, its 
factors in 2. +rand ffgg -g -, 1 will 


7 be ſquares. if & G be a ſquare. Now, taking 8 equal to 


E 
br = x 
18 Conſequently taking 


STENTS . — 
r 


| ts oy number whatever, Sond gas juſt now mentioned, the 
ueſti 


on will be anſwered by the zd aſſumption in much 
If F be taken 


There is another way to find 7g! g — £4 +1 (= 
fe= 1. X 4 — 1) a 1 aaron Aſſume it = #4 4+ -= ib X 


if vaſe 


or * . n if, in the 1ſt 3 


2 


be 1 taken that a—F#+, or 4 2, be a ſquare, and 


7 
EA e f 
be anſwered. 2 


 Tofind 2— 74 a ſquare, I write x — d for /: by which 
means the expreſſion becomes 1 + 44 — 64* +443 77 7 


reſpectiyely, the queſt. will 
2 ; 


which being ſuppoſed = 21 27 ic, we find d= x7 


FJ (= 1—4) = r7, and T = 573. Therefore, if, io the 


xt aſſumption, / be = y and g = 175. or f = 13 and g 
= 239, the queſt. will be anſwered, | "i 
| Mm r 


ſuppoſition, I find þb = A where, if YU be =1, bh 
will be = 4; and conſequently f = Þ+- 4 * 3. es 
Having found 2 —f* a ſquare when / is vx, it is ob- 
vious that % (and conſequently / — 2) will be found a 
t{quare by taking b = Ir. And other values of F and g 
may be found in like manner. I | 2 Th 


II. By the. Rev. Mr. Wildbore. + |, 


Suppoſe 2abxy, aaxx +bByy, and za A to be 
the three numbers required. Then the ſums and differences 
_aaxx 2 2abxy +bbyy and aayy aa bx x be- 

mg neceſſarily ſquares, * to. make aa xx + 
bbyy + aayy + 6bbxx and aaxx ＋ U - aayy — bbxx 
{quares; their product therefore n 
5% muſt be a ſquare; make x 2 . 4 then ſubllicl- 
ting this value for * in the laſt expreſſion, it will tllence 
appear that 20% — 234 f . 43 % — uh 
44 0% + ba%hbyyzs — 64405 33 v 485 by 23 
4ab"y23 + a44424 — þ 24 muſt be a ſquare. Suppoſe its 
; fide e 8 11424 44 — 36% 1b YE Soap . 

= & 34 byz + 47 — N Aa 522; this 
ſquared and made equal to tlie other, will give, by reduc. 
4a + 4ab*5 = — 348 ZK 64465 2 +ih9z; whence 
2.=4a9 — 4ab?, and y = at) 64455 =- e, aud con- 
ſequently x = a9 + 6454+ -= as. Theſe values being 
ſubſtirated in the aſſumed expreſförs, they. will become 
r Es I on 
675852 * 2421456 5 5 924109 ＋ 244614 + sais, 
4 t 2141694 — 641253 — 6428512 + 2164316 +þ2Y 

104130 — 244146 + 60499319 — 2446614 10 42518. 
Which are general theorems for infinite anſwers, where a 
ad 6 may be taken ary numbers at pleaſure; the only 
Imitation being that 34 434 + 6% muſt be leſs than 348. 
And when a=2, and b = x, the three numbeis anſwering; 
the queſtion are 2288168, 2399057, and 1873432, as, put 


dewn at page 284. 4 


III. B 7 


„ wear 00 wm, re a= 


% -. 


by 


wy a» vv © 


„ = whovr „„ 
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III. By the Editor. 


Three numbers anſwering the conditions may be found 
by the following eaſy proceſs. | | 


Aſſume 4x, 4 + xx, and x +4xx for the three num- 


bers; where the ſum and diff. of the firſt and each of the 
other.two being all four ſquares, we have only to make the 
ſum and diff. of the two latter to be ſquares, viz. 5xx+ 5s, 
and 3xx z each a ſquare. Their product 15 X41 —15 will 
therefore be a ſquare. Which it will evidently be when x = 2; 
for then it is 15*² = 225.” And then the three aſſumed num- 
bers become 8, 8, and 17, which anſwer the conditions. 
But as two of the numbers are equal to each other, make 
x 2 - 2; then 15x* —151s = 225 — 4802 + $602? — 


1202 + 1524 = a ſquare = ſuppoſe 15 —az +bzz'' = 


235 — 30az +3od} 252 ＋ 324. Here equate . 


66 | 
the 2d term of the one of theſe to the 2d of the other, and 


a is found = 16; then equate the zd to the zd, and there 
reſults 5 = = and finally the laſt two terms of the one 


2040 


equated to the laſt terms of the other, we have 2 Fr, 


Hence x 22-2 97 which ſubſtituted in the aſſumed 


| | | 698 __” 4.6957. 
expreſſions, they become 4 & 571, 475717; and 1+ A e 


or, by multiplying each by 6712, they become 1873432, 
2288168, and 2399057, the very ſame numbers as betore. 


Pa. 289, in Queſt. 316, when the given dividing line is 


* conſidered as making given angles with the two ſides of the 


triangle about a given vertical angle, it is con{tructed by 
theor. 8 pa. 199 Simpſon's Geom. And when the area is a 


given quantity inſtead of a min. it is conſtructed in prob. 5 


pa. 214. 


QuzsT10N 318 anſwered by the Rev. Mr. Wildbore,_ 


As no notice whatever is taken of the given breadth of 


the viſto, in the original ſolution, it cannot be right, For, 


though the As GE, oHF in this particular example be 
ſmall in reſpe& of the CJeoFE, the breadth of the viſto. . 


may be ſuppoſed increaſed till they even infinitely exceed 


M nm 3 Its 


SD wy * 


1 
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it. Theſe three things (the breadth and two As) muſt not 
therefore be omitted in the ſolution, which may be thus, 


The area of the viſto is evidently equal to the ſum of 
_ theſe two As and CI. And Ge being, by fm. triangles, 


Ee wad Ho ge he ie Eph” 
7 + FE. Eea minimum, or e g 
＋ F 2 a min. At B eret BS LFD meeting 
FE in 8. . by fin. 6 S =ED x ELSE 


75 
ala: e * = 7 7D: dev ED — = 
77 + EE | 
Make now FB =, BD = 23, 7. c, and ge =. 
* 25 +1 ED © c | 
Then FD =26+u, ED. ED ==> 
ac dy/2bu+uu 1 — 
x 88 24/2bu+uu 20 1 wy 6 


5 a min. The flux. made =0, Kc. there reſults 4 * [ET : 


- 


2bu +uu—c | bec— . p 
Xx — = bec—wa TETY Whence u may 


"25 +4u.. ae S464 + cc 

be found by an equation of the 8th power, or by the well- 
known rule of poſition; and thence the reſt. Thus in the 
preſent caſe u = 24 863187. Whereas when EF only is a 
min. u is 25˙ 26757, EF = 15 3˙7 o, and the mean length 
= 157552. But the mean length determined as above is = 
x57*545, and the quantity of land in the viſto *02545 parts of 
a 1quare pole leſs than when E F is a minimum, 

C. . 


Pa. 332, I. 16, f. 2c +49, r. 254. 


Pa. 33 5, J. 3, f. H , r. HF, Line 5, f. 3 r. 24 UR] 


Pa. 336, J. 7, in the value of av* > after abac write 1 77 
in the denominator. . 


Qn 


D „ r , er nl On Re LIENS 


Sos 5 om a © © 


1 bud >. oe hn 


ww. „ 1 
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QurarION 340 o Confirued 5 the OY Mr. Wildbore. 


Having 3 two 9 #qual 1 to the given ones, fo 
that the given perpendicular may . : 
be the ſhorteſt ide of the greater _ . | 
and the loageſt fide: of the leſfſs ; 
upon the longeſt ſide of the greater 
” a diam. deſcribe the circ. LBC, - 

any where in which apply NE | 
the ſum of the two ſides of the leſs 
rectangle, on which take BD =" 
the given perpendicular; through 
D draw 4C + 5A, cutting the 
cirrdein A and CG; then, AB, BC 
being drawn, ABC is the required 
frigngie, | o 

or, by Simpſon's 57 _ FR calling the an of the 
circle P, the rectan 44 ARK S the given 
one by conſtruc. by III. wy AD XxX DC= BD X DE 

= the leſs given one by conſtr. and BD being the given 
perp. 4 BC muſt be the triangle required. | 


Coror. Since D DB = 4B X BC, and DE * B] 
AD: * DC, the two given rectangles are in the ratio o D 
to DE; hen, inttead of the perpendicular, the vertical 
angle is given; AC being — 2 t pleaſure, and the 

ircle deſeribed to contain thercon the given angle; and 

E taken to D in the given ratio of the rectangles, and 


At. 


continued to B; 4 will be a Dat ſimilar. to the re- 


quired one. C. "ou 


| Pa. 343, L x7 and 18, for 243 read 226.— Pa. 387,1. 17, 


F. p, r. 93 and f. 7. 4 r.——Pa. 390, I. 8, f. aa + "ny f. 
% Lee 
is 


VOL. III. 


Pa. 16, l. 13, f. PPT r, r. P. F . 
x7 + x* , r. „ . Pa. 45, l. Te is the time, r. is a3 
the time. Line 26, f. 4 D, r. ADB.——Pa. 61, l. 2, F. 
44, r. 4abs. Pa. 67,1. 127 f. c. r. V&c.— Pa. 9g, 
I. 13. . 40% £2 Pa. 96, I. ult. f. 42x x, r. 4p x.— 
Pa. 123, l. 3, after con/equently put y =; Line 4, for wwe, _ 
r. a5.—— Pa. 160, J. 19, f. 298, r. 289. Lines 21 and 25, for 
the decimal po; t write the ſign of multiplication. 


* * — 


4 
hab "al 
; 4 - 
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As a ſecond Corol. to the ſolution to 2 25 at pa. 184, 


it may be remarked that, as Fd is = DC in the ft N. pa. 186, 
therefore the area or illuminated — oo tdd becomes 


q DC; that is, the diam. of the cyl. drawn into the alt. 
of the illuminated ſurface. Which agrees with the rule 
proyed in corol. r, p. 148 of my Menſuratios, from whence 


the Milde might have been at firſt eatily found. 


Olm. 579 anfeered by Mr. Jo Sides, F. K. 8. 


If Tn. X TTA X fn 9) X 7 Teiche be 
actually involved, the coefficient of that power of x whoſe 
exponent IS. 3-5 will be the number ſought. 

To ſind the coefficient with facility, obferve that the 
above expreſſion is = 1 TN X TTT X 1 + x41* X 


FEI K TTT TN NL I N X 


1 “ „ Iro —— 11 eee 


NX + x6 * XT TY XI TTT NTT x91 
* 1 + x01, 


: ER: 
Now T Enron being = 5 


—— 


1 4% 253 EL ep es X 1 24 WIE 
| 2-3 


it appears, . in the value of i FxTx7 +x3..., 1774 
the terms wherein the exponents of the powers of x are 


not greater than 15 are 1 +4x * 
0 6) == 17.18 * 47 1 225 16 


1.2.3 25 1. 2.3 

45 + 1. It appears alſo (by an eaſy y involution) 1 that, 10 
the value value of i TX XC T XO NC TTT ITx 7A 
X 1 NO „ I T7, the terms wherein the expo- 
nents of the powers of x are not greater than 15 are 
1 T4 +4x5 +10x* TAT +16x® + 24x9 + 38x29 
+ 40x!" + 63x33 + 128x*3 + 102x'4 + 212x!'5, It is ob- 


© &* 


. 


vious therefore, that the coefficient ſought is = x X EL 
+ 4x23 I 4. = 44 we 2 = Sons NEEDS te. 692 


1.2.3 | 1. 2. 3 
816 + 1820 + 1144 + 2200 * 665 + 1920 + 2016 + 2128 
'T 140 + 3260 ＋ 1280 ＋ 408 + 212 = 17264. 
Pa. 


77 . 3 &. 


. 
< 
* 
5 
4 


„ 4 n 9 2 
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ſection whoſe àxes are as expreſſed in the preceding lemma, 


AP PE N D X. , s 

Pa. 340. 8 Mr. Wildbore's ſolution there given 
to the prize queſt. for the year 1770, he! deſires it may 
be abk. rved. that in the ſolu. to that queſt. the motion of 
the bucket is 17 to commence when the water there 
* in, and that in the reſervoir, are both at reſt, wich their 
2 ſurfaces on the fame horizontal level. 


P 


desen 653 hel Mr J. Laden, x. R. K . 
id YE 24 | 


Ineree 1 ne 
1 the curve will be a circle if - be! = 0; and, accord - 


ing as e is leſs, equal to, or greater thay 7, che curre 
be an ellipſis * parabola, or a ; hyperbola, Es ＋. 


The diſtance of the focus a from the rene - 4, of any - 


Jie ſection, will de = ä „ 8 
„ 


d, being put to denote 4. 
25 fs. from the ſaid lay 
any point 2 of the curve, the _ 
perpendicuſar /, from the fame -/ 
focus upon the tangent pg, will 1 


. Lenin 1. If — be the cn a angles 


* 


- . LY 
—— 
* 


; 71 
ä —raltne elit; "= 
247 ee — 1.77 
orer of „ 1 [ the foe of the 
angle pq, radius being x; and, zhax Gne being always 
to the ſine. of the angle afa in the canſtant ratio of 
e e tor, the fe. g of the laſt- 1 ed =P be 0 
Je yy dd : 
2 4 % ＋ ce 1. 


4 


Lz MMA 2. The earth being ſuppoſed to deſcribe a conic 


let its velocity at the vertex à be denoted oy, bX x+6: 
then. will its velocity at-any other point p of its trajectory 


be = TH 2 2 — 2 , being reciproeally = the 15 
pendicular from the focus upon the rangegt, 9 


5 * "þ v7” 24 © 7 * 2 $ PS hy 
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ProroOSITION, 


{ The velocity of the earth in its trajectory being to the 
" vdocky of light as 1 woe, it is pro- 
' poſed to determine the linear aberration of a ſtar from its 
true place, e fuch aberfation on 2 plane paſſing 
through the ſtar parallel to che plane of the ſaid trajeQory ? 


Let / be the ſtar, and p the earth in its trajectory moving 
from the vertex ; and, 4% being 8 ; 
- a tangent to the trajectory, let 5 
to ph as the velocity of the earth 
at p to the velocity of light, 7. e. 


N r eee 
| as 3 = ＋ toc: then, . 


pr being the line joining the earth 
and the ſtar, if the angle yp? be 
equal to the angle p44, 41 parallel 
to p will be the linear aberration 
ſought, at the time the earth is at 
p, tbe ſtar appearing to be at ? in- 
Kead of its true place .. 
Hence it follows that ps (the 
_ Giſtance of the ſtar from the earth) 
deing denoted by D, and 71 by 2, 


Lans * nLY 
= H . F being put 


J 
for 2. 
p77”; 


Moreover, if 7w be parallel to the axis af, and 7 per- 
pendicular to 54v; the angle 7 will, it is obvious, be 
equal to the angle 4/9 made by af «nd the perpendicular 
% on the tangent pg.——Let the ſine of the angle 275 
(or af9) be denoted by v: then, by lemma 1, v will be 
eee 
Ec 2 4% Tee- 1 ? * * 1 — ee 


—— u 
dew - v0 
— 


zee. Vi- ee 


But 


N 
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- pA a * #/ F 4 h FA \ | 1 ; 2 ? 2 4 e e ow + 1 - y 4 * ® . ; | 7 
Bat from the equation 2 2 af 2=* EIT (found 


a dry 


above) we get y = — . From which two ra- ; 


| z Z T1 — err 
lues of y it appears that 
er — vv 


x SY ABI „ 
Let AE B be a ſemicircle whoſe center is C; and in the 


diameter JCB. (or the continuation 


2 will be = ry/1—zzvo tt 


thereof) take any point. D; moreover A_T19.3, 
let CE, DE be ook and denoted by To 2 


7 and 2 reſpectively: then, the fine of 
the angle COE being denoted by v, 
and the diſtance CMD by m, 24/1 vb 
q Vrr—vvzz will be= u. Hence 


| n ͤß „ 
2 NA 1 = mr vv. 


— 


Comparing this equation with that which 


we juſt now found above, we may obſerve that they will be 


exactly alike if be equal to 7. It follows therefore, 
that, / being the true place of the ſtar, ab parallel to the 
axis (af) of the earth's trajectory, 40 perpendicular to , 


and sf ſo drawn that the fine of the C74 be equal to v: 
if /c be taken (upon v) equal to er (= —.— Y; and from 


the cen 5 c, with a radius equal | - 466 
tor (= ), an arc be deſcribed ry . 
N -/ = | + 
interſecting 5 in ?; the point ? fo i 
determined will be the apparent 


place of the ſtar in the plane paſſing C /. - 419. 4. 
through the ſtar parallel to the 4p = 

earth's trajectory, when the earth a 

is at ſuch a point ↄ thereof that the 4 7 


line of the angle 4/9 (fig. 2) be v. | 
If D be invariable, (which can only be when the earth's 


"464 


trajectory is a circle, and the ſtar is fituated in a line 


erected perpendicular to the plane of the orbit from the. 


center thereof) the curve of aberration, en our ſaid plane 


parallel to the trajectory, will be a circle whoſe center is e, 


e being then = 0. . 15.0 117 | 
If the trajectory be an ellipſis not very eccentric, and the 


diſtance of the ſtar from the earth be at any time very great, | 
ce C the focus; 
D may be conſidered as continuing of nearly the ſame value 


ia compariſon with the diſtance of the earth from 


* 
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whilſt 
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4 APP'ENDIYS.. 
whilſt. the earth deſcribes its whole orbit: cur curve of 
aberration will therefore, in ſuch caſe, be zearly (but not 
ä NR Eb bs 
Whether D be conſidered as invariable or variable, = 
(or the ſtar's apparent place) will bs truly, determined by, 
our conſtruction; and by means thereof the ſtar's true place 
may be readily found from its obſerved apparent place. 


r, „ 


10 3 4 A TRE O44 Tas OP = 
4 ; * SN 45 71 2 | : & ; 
” - * * 


Suppoſing the trajectory to be a parabola, and g the diſ- 
tance of the ſtar from the vertex thereof; det / be tht ſtar's 
true place, and 50. ===: then will , at right angles 
to , be parallel to an aſymptote (xx) to the curve of aber - 
ration a vu⁰＋, whichw :: w ys have two branches extending 
ad infinitum from the point v. — The diftance of the 
alymptote from / depends on the ſituation of the ſtar with 
reipect to the earth's trajecto ry * 


4 2 

: * 

1 
* 


| | en B7QC8- St 1 40 
F If the trajectory be a hyperbola; and, 4 being, the ſtar's 
2 true place, sv be 5 X x+e; the right lines Fab, Jab, 
N . "IEP . x Li 1105443 17417 & #1 ; 


MF Ys. 7 8 21 ann 
ſo drawn that the fine of the angle vg be ==» will be 
aſymptotes to the curve of aberration wwe. 
The two branches of the curve of aberration excurring 
ad infiaitum from the point v (fig. 5 and 6) will be ſimilar 
when the {tar is ſituated any where in a plane at right angles 


to the plane of the earth's trajectory, the common fes _ 
* +S-4. -v | © 


66 


that head. But it may be worth While to add a remark or 


the ſuppoſyion. that the parallax is ſenſible, &c. 
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of the two planes heing the principal axis of the trajectory. 


If the ſtar be not ſo ſituated, the two branches will 
take different forms; but their aſymptotes will make equal 
angles with the line 45 on different ſides thereof, and form 


one continued right line (as in fig. 5) or interſect cach other 


at 4 (as in fig. 6). 


/ 


Theſe concluſions reſpecting the curve of aberration are 
ſo obvious, upon conſidering the value of sf and its po | 
c 


tion in fig. 4, that it is unneceſſary to be more explicit on 
two concerning the angle of aberration, i.e. the angle under 
which the line of aberration above found would appear to 
an obſerver on the earth; which, from what is done above, 


my be readily computed when the ſituation of the earth 
wit aA 


reſpect to the ſtar is known. 


It is obſervable, that, in a parabola, as the earth recedes 
from the vertex, the angle of aberration will aſter ſome 
time (if not immediately) contigually decreaſe, and at length 
may become leſs than any aſſignable angle: and is will de- 
creaſe in like manner when the trajectory is a hyperbola, 
if c be greater than þa/ee —1. But if c be % -:, 
the angle of aberration may, as the earth ſo recedes, increaſe 
nearly ts 90e; and if c be lefs than h Ve, that angle 


may increaſe ſtill more. 
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Powle, J. * 243, 251, 253, 258, * 47. 350% 332, 624 
An. pr. 1740, pr. 1742, 237, 258, 255 . 
Proſon, P. An. 43 
Proſer, Mr. as 
Puzzlem, Peter 72 pr. 1772, pr. 1773 
r N 
Ragg, Abel. An/ 38 © „ 
Ramſay, Tho. Prop. 226 | N 
Randles, John. Prop. 343, 3252 


nf. 380 
Raſberry, T. Prop. 98 ; IE 
Rhinoceros. Prop. 2750 - 5 


Richard of the Vale, Prep. 448 

Richards, John. Prop. 39, roo, 106 
e James. Anf. 364, 368, 379 : 
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Rollinſon, Edw. Prop. 389, 40r, pr. 1755, 414, 432, 460, 
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Ruſticus. Prop. 376, 406 
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Anſ. 475, 489 
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Anl. 488, 502, 509, pr. 1766 
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Williams, Capt. Edw. Prop. 629 
FEE nf. 601 - LE 
Williams, John. Prop. 280, 356, 365, 35% 
„ 5 
Williams, Phil. 4z/. 376 . 
Willams, Tho. Prop. 87, 104, 105, 127, 132, 1 39, 147, 132 
Anſ. 128 | ke 
* Willingham, John. Prop. xox 
Wilſon, Ja. Prop. 44z 
Anu. 428 
Wilſon, John. Prop. 27, 35 
Wilſon, Rob. Prop. 3 IF 5 
Witchell, Geo. Hp. pr. 1758, 457, 474, 488, pr. 1762 
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Wittam, Obadiah. Prop. 349 $ 
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75 7 Err to 3 Arber of bebe, : 
5. 498, the hg. wrong drawn and lettered.——L. 21 ? 


f. 10, T2 SY 2 | 
P. 499, J. 9, aſtet the word fits a whole line of che 
Fer, miſt out. 
502, l. 2, f. a aß r. again, the, Ss bo 

. Os” 5 2, £ TOs 7. 30 3.—. lt. 1 way = = rs 
P. Jos, a folu. of TIC omitted. : 
Pi. 368, 1: 9 from bottom, f. 6 997 r. 8 55. | 
. ult. f. fere Ls r. fore,” an . = | 
* $12, J. 2, f. of the, r. . . IP „„ es 


. 12 7. 125 4 1.— K os 
* $13 l. > e CM 5 N 


pig 


"Pp. 176 5 the ſolu, of Q Ber, neor a page of rhe 
omitted. 

. 821, the large fractional radicals wrong printed, 
. 7 from the bottom, f' the city, r. the. diſt. of the city. 


P. 512, we confeſs we cannot eaſily explain the reaſon 


for the ſeveral notations in the Rex f. ſolu. of Q. 312, 
and therefore wiſh the er to aA it! in es 2d 1 of 
the work. 


P, 514 4 1, f. 25 „ I. 3%. Alſo F ale. of Q. 3135 
omitted. 
FP. 525, 15 ſolu. of 10 omitted, —L, 21, f. 64 | 
Sc. r. D. bd &c. 
| EL 530, . 11, dele 4 = =, 


. 332 1 te dele —.—4. 10, f 10, r. 109. 


1 53 3 1 1 18, 0 = would be pant r thus, he 


iy 


. 534. a fold. of -Q 3275 id | 

f 7 — „ ky E f. /emi-rotat. of the oft: r. rorat. 7 the | 
fon? ye L. 22, f. a —, r. a - r-. 5 

P. 566, a folu. of Q. 324* omitted. 8 | 

F. 536. In the Kepoſ. ſolu. of the prize „ G77 the 
equation of the curve is taken as it would have been-if a 
line joining the eagle and kite at the beginning of the 
purfuit had been at right angles to) the direction in which 
the kite flew! which not being the caſe, the greateſt part 
of the ſaid e is TORS. and noting to Js purpoſe. 


Tim, Ticklem, Efq;? 
| F. 2 


* 1222. 
4 0 "> 5 . 


a7 3 
CT SET. | oy; 
Ka 


Ir 75 eee oils.” SES 
. 8 42; + Pe 36, To, ee Le of 0. —— 
Sue „ 

. 541, 4 ſolu; of. Q« 327 bwitted. . 

. 542, fo many things are wrong in this page, that 1t 
Pres would require almoſt half a Jas ge to correct them, which 
- - would be more than they- Jeſerve,——Alſo:; A ſolu. of 

6; Ege is omitted. e 
Z. 545, J 5 from bottom, . 54. r. „ 
ene, 12, f. 27 in two ede T. . 4s; 
f. X Cc. r. = = X &c, — The latter part of the ſolu. 
by Newtonienfis is wrong, as the fluent ſhould be drawn. | 
Into . L. alt. f. rr — xx, r. rr + xx 
"0 547» L 37, f. vx, r. 22—L. 20, f. * r. 
2 — L. 30, f. 8% + Ox, r. bx — . 
P. 547, l. 2, f. Cx, r. c. L. 5, f. * Kc. r. 
9 * Ke. JL. 9. f. 19% F. i - 
549, a ſolu. of Q 335 ns "II fame omilſon 
for th&prize- Qs 17505, + | — by 
. 551, a ſolu. of Q. 338 omitted, LS ns 
| Rf 75 4. 24, f. Vaud + &e, r. Jak +: . 8 
N 5.58, 1 5: from bottom, dele poles, LAS. x5 24 
©. $646 6: een n, , net, 
F. 562, l. 20, f, —&, r. + a. ; „F 
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Tuns hive: we ends uten to 0 the geen 
of Ex nos ſomewhat leſs. anintelligible, ſo far as th 
covers of our Numbers would admit} if they had con- 

tained more, we might have been more p rticular with 

regard :0 the part of the Work which we have clucidated, 
as well as have gobcinved. the Kev. through the remaining 
ſix Numbers, which ws have not. yet touched on, there 
being thirty Numbers in the whole, although they con- 
tain the queſtions to the year 1769 only. We might per- 
haps have been tempted to give a few more pages for the 
purpoſe of completing this Key, were the Repoſitory of 

Errors not the property of the ſame Bookſeller Who has 

' now purchaſed the property and copies of our Miſcell, 
from the full conviction of its. ſuperiar uſefu Ineſs, (< Ll 

On ſome futare occaſion, we may give a comment on 
Toms other Works of Mr. S. C. compoſed from the notes 

of a gentleman. Che uk, for thirty or forty years been 

Wake. Az.0n8 of the b . e in the _—_ 
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